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1.0 INTRODUCTION

The Region 6 ARCS contractor, MK Environmental Services and ICF Technology, Inc. (MK/ICF) was
tasked by the U.S. Environmental Protection Agency (EPA) under ARCS Contract No. 68-W9-0025
and Work Assignment No. 28-6JZZ to complete the Preliminary Assessment (PA) started under the
Field Investigation Team (FIT) contract, of Metal Coatings Corporation (TXD072181969) in
Houston, Harris County, Texas.

The purpose of a PA is to determine whether further investigations are warranted and provide a
preliminary screening of sites to facilitate EPA’s assignment of site priorities.

The PA investigation focuses on determining CERCLA eligibility, reviewing available file information,
documenting the presence and type, or absence of uncontained or uncontrolled hazardous
substances on-site and in the collection of area receptor and site characteristic information.

2.0 SITE DESCRIPTION AND OPERATIONAL HISTORY

This section addresses operational history, waste containment, hazardous substance
identification, and regulatory status of the facility.

2.1 SITE LOCATION

The Metal Coatings Corporation (MCC) is an active electroplating and metal finishing facility
located on the western side of the Houston metroplex at 3720 Dunvale Avenue. The site is
identified as occupying approximately 3 acres (Ref. 13, pp. 1-2). The geographical coordinates
are 29°43'49.0" north latitude and 95°30°50.0" west longitude (Figure 1). The facility is owned and
operated by Mr. Mike Rountree (Ref. 13, p. 1).

2.2 OPERATIONAL HISTORY

The electroplating processes involve consecutive washes and emulsions in water, sulfuric acid,
hydrochloric acid, cyanide baths and phosphate salt solutions. Rinse waters from the tanks are
removed approximately once a week by a diaphragm pump into holding tanks and eventually
introduced into the 2,000 gallon evaporator tank (Ref. 13, p. 3)(Figure 2). Cadmium electroplating
no longer occurs at the site and was discontinued in 1988. Some zinc and phosphate salt
plating is still done on-site (Ref. 13, p. 2).

Mr. Rountree explained the current plant process from a previously developed process diagram
dated July 26, 1988, indicating that the feed sumps are now dry, the chromium reduction and the
treatment holding tanks are no longer in use but are now stored at the facility. MCC does not
discharge any wastewaters into the city sewer systems (Ref. 9, p. 2; Ref. 13, p. 2)(Figure 3).

Mr. Rountree continued explaining that current operations at MCC involve the preparation of nuts
and bolts for Teflon coating. This coating goes by the registered trade name Fluorocoat. The
application is sprayed on and then baked. Current spraying operations involve the use of four
overspray booths. These booths incorporate metal baffles to collect the overspray. These
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baffles are periodically baked in the process ovens and the dried paint is collected as an
industrial waste that can be disposed in a Type Il landfill (Ref. 13, p. 2).

MCC submitted EPA Form 3510-1 and 3510-3 on November 7, 1980 indicating the facility was
a generator of listed hazardous waste code F007, which resulted from the application of
protective coatings to formed metal parts consisting of spray and hand applied paint products
and electroplating of cadmium and zinc (Ref. 1, pp. 2, 5). MCC operates under the Standard
Industrial Classification Code 3471 (Ref. 1, p. 2).

The Texas Department of Water Resources (TDWR) received an anonymous complaint on
February 5, 1985 concerning MCC, alleging the company washes off equipment directly onto
the ground and that the washwater drains into storm sewers located on Dunvale Avenue. The
complainant also noted strong solvent odors in the area (Ref. 2). The TDWR investigated the
complaint the following day discovering an air compressor leaking oil and draining into the
sanitary sewer system. The drainage from the air compressor was permitted by the City of
Houston. There was no evidence of washwater draining into the sanitary sewer system (Ref. 2,
pp. 1-2).

On April 14, 1986, MCC submitted to the Texas Water Commission (TWC) a consent to revoke
TWC permit No. HW-50017-000 indicating activities regulated by this permit had been terminated
in December 1984 (Ref. 5). The TWC responded to MCC's request of revocation on September
19, 1986, indicating that MCC should continue with the previously approved closure plans of the
hazardous waste tank. MCC was to verify decontamination of the tank by analyzing a sample
of the tank rinse water for total cyanides and compare the results to that of a similar analysis of
the water used for decontamination, prior to rinsing. The results of these analyses were then to
be submitted to the TWC and that a second Consent for Revocation letter be submitted (Ref. 6,

p. 1).

MCC submitted a letter of certification from a registered professional engineer, indicating the
hazardous waste storage facility (tank) had been closed according to provisions set forth in the
plan. Analytical results from the tank decontamination rinse and hazardous waste manifests
documenting the removal of the wastes from the site, on December 17, 1986 were also included.
The manifest from the removal indicates that 1 drum of waste was removed by Alstate Vacum &
Tanks, Inc. for disposal at Empak, Inc. in Deer Park, Texas (Ref. 7, pp. 1-4). Official revocation
of TWC Permit No. HW-50017-000 was issued by the TWC on January 6, 1987 (Ref. 8).

MCC notified the TWC on September 28, 1988 to amend the facility’s registration to indicate that
MCC is generating spent solvent wastes that include methyl-ethyl ketone (MEK), isopropyl
alcohol (IPA), dimethylformamide, toluene, mineral spirits, acetone and methylene chloride. The
solvents were used in the clean up of paint spray equipment. Approximately ten gallons per
month were generated. Additionally, MCC informed the TWC of their generation of evaporator
sludge from zinc and cadmium plating wastewater. The wastestream was to come from caustic
cleaner rinses, sulfuric and hydrochloric acid rinses, plating rinses, chromating rinses and
phosphating rinses. After collection of the sludge from the evaporator, it was dried in one of
MCC'’s process ovens and then drummed (Ref. 9, p. 1).

MCC reported to the TWC on October 4, 1988, that the facility was presently working on the
removal of soil at the facility which had been contaminated with spent acid and caustic cleaner
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sludges. The acids and caustic cleaners were used to pickle and remove oil from bolts and nuts
prior to plating. The contamination originated from cadmium plating processes, and a ruptured
tank in 1984, before containment structures had been implemented. The City of Houston
conducted soil testing on July 15, 1988 in the contaminated area and found that concentrations
of cadmium were considered to be above EP Toxicity standards. MCC also requested that these
wastes be classified as Class Il wastes for disposal purposes (Ref. 10, pp. 1-4).

The TWC responded to MCC's request on November 23, 1988 stating that the EP toxicity resuits
submitted showed a leachable cadmium concentration of 13.7 parts per million (ppm), 9.9 ppm
and 6.65 ppm. These wastes were considered to yield leachates having cadmium concentrations
above allowable levels and were classified as hazardous waste (classification DO06) as directed
in 40 CFR Section 261.24 (Ref. 11, p. 1; Ref. 12, pp. 46, 47).

2.3 WASTE CONTAINMENT AND HAZARDOUS SUBSTANCE IDENTIFICATION

MCC is a generator of listed hazardous waste codes FO0O6 and D006, from electroplating
operations. Manifests supplied by MCC indicate that over 94 cubic yards of wastes coded FO06
and D006 have been disposed by Chemical Waste Management, Inc. and Horsehead Resource
Development Company, Inc. since January 13, 1992 (Ref. 15, pp. 4-7).

The MK/ICF ARCS personnel identified several product and waste management units during the
February 4, 1992 site visit, noting location and integrity of individual units (Figure 2). MK/ICF
personnel toured an open area in back of the facility housing a 2,000 gallon evaporator tank.
The area around the tank has no engineered containment structures (Ref. 13, p. 3)(Appendix A,
Photograph 3).

The electroplating area (Area 3) is surrounded by a six inch concrete berm structure.
Additionally, the cyanide bath tank is bermed in the same manner. The integrity of the berm was
poor with evidence of breached integrity and attempts to patch the cracked concrete portions
(Ref. 13, p. 3)(Appendix A, Photographs 4 and 7).

MCC also operates a 2,000-gallon phosphating solution tank and an 800-gallon caustic soap
cleaning tank. Neither of these tanks have engineered containment structures (Appendix A,
Photograph 2)(Ref. 13, p. 3).

Area 4 identified on Figure 2, houses a shed within a shed that is used to store miscellaneous
trash and the remaining barrels from soil removal. The materials that remain in this area for
future disposal are drums that have not been triple-rinsed, additional soil from regular clean-up
of the area and dry paint flakes (Ref. 13, p. 3)(Appendix A, Photograph 8).

MCC reported to the EPA November 17, 1980 that it operated two above-grade, hazardous waste
storage tanks located outside and behind the facility (Ref. 1, p. 7). The tanks reportedly had a
maximum combined capacity of 5,260 gallons (Ref. 1, p. 3). Mr. Rountree stated that one of the
tanks had since been cut-up and sold as scrap. The remaining tank has been brought inside
of the facility and serves as a runoff collection tank for the electroplating area (Ref. 13, p.
2)(Appendix A, Photograph 6)(Figure 2). :



‘Mcc operates additional areas which are used as drummed product storage areas of MEK,
acetone and IPA (Ref. 13, p. 3)(Figure 2).

The contaminated soil that was reported at MCC in 1988 was excavated and stored in drums.
The amount stored at the facility was approximately 4 to 6 cubic yards. Mr. Rountree contracted
Chemical Waste Management, Inc., Carlyss, Louisiana to begin the removal in November 1990.
Chemical Waste Management, Inc. ran profiles on the wastes to be accepted and collected three
of the five roll out containers of FOO6 sludges that had been mixed with the 4 to 6 cubic yards
of contaminated soil. The remaining two roll out containers of waste were considered to have
concentrations of cyanide too high to accept. Mr. Rountree contracted Horsehead Resource
Development Company, Inc. (TND982144099), Rockwood, Tennessee, to remove the remaining
amount of accumulated FO06 sludge wastes and the remaining cadmium and cyanide
contaminated soils (Ref. 13, p. 1).

24 REGULATORY STATUS/ACTIVITIES

MCC was issued Texas Water Commission (TWC) permit No. HW-50017-000 on February 26,
1985 (Ref. 3, p. 1). This permit allowed MCC to store industrial solid waste generated from plant
sources including waste pickling/plating solutions and waste rinsing/phosphating solutions. The
wastes were to be stored in an above-grade, open-top, steel storage tank with a maximum waste
capacity of 1,875 gallons (Ref. 3, p. 2). The hazardous waste storage tank was Iocated outside,
at the back of the facility (Ref. 1, p. 7).

MCC requested to the TWC on December 4, 1985 that changes to the facility’s permit registration
be made, including the addition of the generation of hazardous waste FO08 and F006, spent filter
cartridges (Ref. 4).

MCC reported to-the TWC on October 4, 1988, that the facility was presently working on the
removal of soil at the facility which had been contaminated with spent acid and caustic cleaner
sludges. The acids and caustic cleaners were used to pickle and remove oil from bolts and nuts
prior to plating. The cause of the contamination was evidently due to cadmium plating
processes. The City of Houston conducted soil testing on July 15, 1988 in the contaminated
area and found that concentrations of cadmium were considered to be above EP Toxicity
standards (Ref. 10, pp. 1-4). MCC also requested that these wastes be classified as Class Il
wastes for disposal purposes (Ref. 10, p. 1).

The TWC responded to MCC's request on November 23, 1988 stating that the EP toxicity results
submitted showed a leachable cadmium concentration of 13.7 parts per million (ppm), 9.9 ppm
and 6.65 ppm. These wastes were considered to be above allowed leachable concentration
levels and were classified as hazardous waste classification DO0O6 as directed in 40 CFR Section
261.24 (Ref. 11, p. 1; Ref. 12, pp. 46, 47).

25 SUMMARY OF RECONNAISSANCE INSPECTION
The MK/ICF ARCS personnel conducted the on-site reconnaissance inspection of MCC on

February 4, 1992. The MK/ICF ARCS team met with the plant owner Mike Rountree who supplied
requested information and conducted the tour of the facility (Figure 2)(Ref. 13, P. 1).



Mr. Rountree stated that MCC is operating under (TWC Generator Permit No. 31596) generator
status and that they no longer generate waste filter cartridges as indicated on the TWC Notice
of Registration Solid Waste Management (Ref. 13, pp. 1-2; Ref. 14, pp. 2-3).

Hazardous waste sludges from the evaporator tank are currently filter pressed by Escandell
Associates, Inc. Escandell Associates, Inc. supplies a portable filter press service, mounted on
a tractor trailer, as needed. The filter cake sludges are disposed by Horsehead Resource
Development Company, Inc. (TND982144099), Rockwood, Tennessee (Ref. 13, pp. 1-2, Ref. 15,
pp. 4-7).

3.0 PATHWAY ASSESSMENT

This section characterizes the environmental pathways and associated targets of contaminant
migration from the facility.

3.1 GROUND WATER PATHWAY
3.1.1 Ground Water Characteristics

The hydrogeologic units underlying the site are the Chicot Aquifer, Evangeline Aquifer, and the
Burkeville confining layer. These units are composed of sedimentary deposits of gravel, sand,
silt and clay. The geologic formations, from oldest to youngest, are: the Fleming Formation and
Oakville Sandstone of Miocene age; the Goliad Sand of Pliocene age; the Willis Sand, Bentley
Formation, Montgomery Formation, and Beaumont Clay of Pleistocene age; and alluvium of
Quaternary age (Ref. 16, p. 3).

The Chicot Aquifer includes all deposits from the land surface to the top of the Evangeline
Aquifer. The Chicot Aquifer is composed of the Willis Sand, Bentley Formation, Montgomery
Formation, Beaumont Formation, and Quaternary alluvium (Ref. 17, p. 3). The altitude of the
base of the Chicot Aquifer in the area of the site is approximately 600 feet below sea level (Ref.
18, Section C-C’ Figure 4). The discontinuous sand and clay layers of the Chicot Aquifer in some
parts of the area are separated into an upper and lower unit. When the upper unit of the Chicot
Aquifer cannot be defined, the aquifer is undifferentiated. The Chicot Aquifer is under confined
conditions except in the northern part of the Houston district. Generally in southeastern Harris
County and most of Galveston County, the Chicot Aquifer contains a thick sand section that has
arelatively large hydraulic conductivity. This sand unit has been intensely pumped and is known
locally as the Alta Loma Sand (Ref. 17, p. 3).

The Evangeline Aquifer, composed of the Goliad Sand and the upper part of the Fleming
Formation, is similar in lithology to the Chicot Aquifer. One difference between the two aquifers
is that the Evangeline Aquifer generally has a lower hydraulic conductivity than does the Chicot
Aquifer. The contrast in hydraulic conductivity and a difference in water levels distinguishes the
Evangeline Aquifer from the Chicot Aquifer (Ref. 17, p. 10). The altitude of the base of the
Evangeline Aquifer ranges from 1,200 to 1,800 feet below sea level in the area of the site (Ref.
18, Section C-C'. Figure 4). The Evangeline Aquifer is typically wedge shaped and has a high
sand-clay ratio. Individual sand beds are characteristically tens of feet thick. Near the outcrop
the aquifer ranges in thickness from 400 to 1,000 feet, but near the coastline where the top of
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the aquifer is about 1,000 feet deep, its thickness averages about 2,000 feet (Ref. 18, p. 40). The
Evangeline Aquifer is the major source of ground water in the Houston district. In Galveston and
southern Harris Counties, water in the Evangeline Aquifer is saline and is not used (Ref. 17, p.
10).

The Burkeville confining layer separates the Jasper and overlying Evangeline Aquifers and serves
to retard the interchange of water between the two aquifers. The typical thickness of the
Burkeville ranges from about 300 to 500 feet. in most places, the Burkeville is composed of
many individual sand layers, which contain fresh to slightly saline water. Because of its relatively
large percentage of silt and clay when compared to the underlying Jasper Aquifer and overlying
Evangeline Aquifer, the Burkeville functions as a confining unit (Ref. 18, p. 40).

The Jasper Aquifer is composed of interbedded sand and clay layers consisting almost entirely
of terrigigenous clastic sediments. Because the Jasper Aquifer underlies shallower aquifers,
withdrawals from the Jasper aquifer in terms of total withdrawals in Harris County are not
significant (Ref. 17, p. 10). '

The depth to shallow ground water in the area of MCC is not known.
The net precipitation for the west Houston area is 11.05 inches (Ref. 35).

The cadmium and cyanide contaminated soils at the facility pose a concern to the ground water
pathway. Cadmium has a high ground water migration mobility potential. Cyanide is considered
acutely toxic and poses the greatest concern to potential exposure pathways. Documentation
" available for ground water wells in the area indicate that most municipal wells are screened in
the Evangeline and Chicot Aquifers, with depths from 200 to 1,000+ feet. A release to the
ground water pathway from the soil contamination documented at MCC, is of primary concern.
Further investigation would be required to determine if a release of contaminants to the shallow
water-bearing units or the deeper Chicot and Evangeline Aquifers has or is occurring.

3.1.2 Ground Water Receptors

The City of Houston’s potable water system is a blended system incorporating 216 wells and
surface water. The City does not figure the number of connections per well because each well
pumps to a respective water tank and is distributed as needed. The total population served by
this system is considered to be the population of Houston within the city limits (Ref. 19).
However, the west Houston area, within the city limits and outside of Loop 610 is actually on
100% ground water, while the area within the 610 Loop is on surface water (Ref. 27). The total
population of the City of Houston within the principle metropolitan area is 3,182,900. The number
.of households in Houston is 1,196,700; which calculates to an average population per household
of 2.66 (Ref. 28).

There were no municipal drinking water or irrigation wells identified within the 1 mile radius of
MCC (Ref. 20, Figure 1, Table 1).

One City of Houston well (Well No. LJ-65-20-626; Appendix B) that was screened in the

Evangeline Aquifer was identified within 1 to 2 miles of the site (Ref. 20, Figure 1, Table 1). Given
the number of City of Houston wells (216) and the total population of the principle metropolitan
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area of Houston (3,182,900 people) it can be calculated that approximately 14,736 people are
served by each City of Houston well, located west of the 610 Loop (Ref. 19; Ref 28).

Additionally, one well (LJ-65-20-323) that screens the Chicot Aquifer was identified within 1 to 2
miles and is used by Cornelius Nurseries, Inc. (Ref. 20, Figure 1, Table 1).

There are two City of Houston wells (LJ-65-21-148 and LJ-65-21-149) that screen the Evangeline
Aquifer and one (LJ-65-21-150) that taps the Chicot Aquifer within 2 to 3 miles of the facility (Ref.
20, Figure 1, Table 1). The approximate populatlon served by these three wells would be 14,736
X 3 = 44,208 people (Ref. 19; Ref. 28).

One drinking water well that serves Memorial Hospital and one irrigation well that serves the
Houston Country Club were identified within 3 miles of the facility. Both of these wells are
screened in the Evangeline Aquifer. The population served by the Memorial Hospital well was
not determined (Ref. 20, Figure 1, Table 1).

One City of Houston well (Well No. LJ-65-20-226; Appendix B) was identified within 3 to 4 miles
of the site (Ref. 20, Figure 1, Table 1). The well is located at the intersection of Harwin Drive and
Willcrest and has been tested for arsenic due to its proximity to Crystal Chemical
(TXD980707010) (Ref. 27).

The Memorial Villages Water Authority operates 6 wells with 3 water plants, that serve the
communities of Piney Point Village, Hedwig Village and Hunter Creek Village. The system is
interconnected serving approximately 10,028 people, with 3,045 active connections as of April
1992. The wells average 1,400 feet in depth and screen the Evangeline Aquifer. Two of the wells
(Wells No. 3 and No. 53) are located approximately 2.5 miles and 2.8 miles north of MCC,
respectively. Given the number of people served by the interconnected system (10,028 people),
the pumping rates of individual wells (none of which exceed 40% for a single well) and the total
number of wells at six; it can be estimated that approximately 1,671 people are served by each
of the Memorial Village Water Authority’s individual wells (Ref. 33)(Appendix B).

Additionally, the remaining four Memorial Village Water Authority wells (Wells No. 1, 2, 4 and 6)
are located between 3.5 and 4.0 miles north-northeast of the MCC site (Ref. 33)(Appendix B).
These four wells would serve approximately 6,684 people.

The municipality of Bunker Hill Village operates 4 wells that screen the Evangeline Aquifer and
average 1,200 to 1,400 feet in depth. The system is interconnected serving approximately 3,300
people. Three of the wells (Well Nos. 1, 2 and 3) are located approximately 2.5 miles northwest
of the MCC site, while Well No. 4 is located approximately 3.5 miles northwest of the site (Ref.
34)(Appendix B). The system is a 100% ground water system serving strictly residential
connections. No single well in the system produces more than 40% of the total water distributed.
It can be calculated that each well would serve approximately 825 people, respectively (3,300
people divided by 4 wells = 825 people per well). The municipality of Bunker Hill is not yet
established in the Texas Wellhead Protection Program, but is planning to do so (Ret. 34).

According to the TWC, none of the City of Houston wells are established in the Texas Wellhead
Protection Plan (Ref. 36, p. 4).



Table 1 summarizes the local water supplies located within the 4 mile target distance limit of
MCC.

Ground water is used as a resource, supplying water for Cornelius Nursery, a commercial nursery
(Ref. 20, Table 1). However, it is not known if the well is used for the irrigation of commercial
food or forage crops.

3.2 SURFACE WATER PATHWAY
3.2.1 Surface Water Characteristics

Soils in the MCC area consist of the Bernard Urban land complex. This is a nearly level complex
in broad metropolitan and rural areas where the population is increasing. The slope is 0 to 1
percent. Urban land consists of soils that have been altered or covered by buildings or other
urban structures, making classification impractical. In general, this mapping unit has severe
limitations for urban development. The major limitation is the high shrink-swell potential.
Corrosivity to uncoated steel pipes is high (Ref 21, p. 13). Permeability for this series is 0.06 to
0.2 inches per hour (Ref. 21, p. 118).

Runoff from the process area on-site is collected in three storm sewer grates located on the
concrete apron in the front of the facility. Runoff is believed to enter into Buffalo Bayou via a
series of street stormwater culverts. The overland segment is approximately 1.3 miles to the
probable point of entry (PPE) into Buffalo Bayou. The 15 downstream mile segment remains in
Buffalo Bayou (Appendix B).

The average flow of Buffalo Bayou is approximately 274 cubic feet per second (cfs) (Ref. 25, p.
147). The water quality of Buffalo Bayou is considered limited and is designated for non-contact
recreation. Buffalo Bayou does not meet fishable or swimmable criteria due to elevated levels
of fecal coliform bacteria from permitted and non-permitted outfalls and other industrial outfalls
(Ref. 26, pp. 239-242).

The acreage drained by the city storm sewer system could not be determined. The two year, 24-
hour rainfall potential is 4.5 to 5.0 inches (Ref. 22).

The MCC facility is situated in a Zone X flood zone. Areas within this flood zone are considered
to be outside of a 500-year flood plain (Ref. 37).

No water samples were collected during the TDH investigations of MCC. MCC has undergone
removal of cadmium and cyanide contaminated soils in the process area. The migration of
contaminants from the site is of concern because contaminated stormwater runoff from the
process areas could enter the sanitary/stormwater sewer system, eventually entering Buffalo
Bayou.

3.2.2 Surface Water Receptors
Five permitted surface water intakes were identified within 15-downstream miles of the PPE on

Buffalo Bayou, all of which are for irrigation. Those intakes identified are permitted primarily to
country clubs with the exception of the Cinco Ranch Venture permit. It is not known if this intake
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MUNICIPAL DRINKING WATER SYSTEMS

TABLE 1

Distance from Site*/Population Served.

.’ Municipality/City - Well:No. Aquiifer-* - .| — — — T
SO S Votomile (| Yeimile | 1-2miles | 2-3miles | 3:4 miles

City of Houston LJ-65-20-626 Evangeline 0 0 0 14,736 0 0
City of Houston LJ-65-21-148 Evangeline 0 0 0 0 14,736 0
City of Houston LJ-65-21-149 Evangeline 0 0 0 0 14,736 0
City of Houston LJ-65-21-150 Chicot 0 0 0 0 0 14,736
City of Houston LJ-65-20-226 Evangeline 0 0 0 0 0 14,736

Memorial Villages #3 Evangeline 0 0 0 0 1,671 0
Water Authority

Memorial Villages #5 Evangeline 0 0 0 0 1,671 o
Water Authority

Memorial Villages #1 Evangeline 0] 0 0 0 0 1,671
Water Authority

Memorial Villages #2 Evangeline 0 0 0 0] 0 1,671
Water Authority

Memorial Villages #4 Evangeline 0 0 0 0 0 1,671
Water Authority

Memorial Villages #6 Evangeline 0 0] 0 0 0 1,671
Water Authority :

Bunker Hill Village #1 Evangeline 0 0 0 0 825 0

Bunker Hill Village #2 Evangeline 0 0 0 0 825 0

Bunker Hill Village #3 Evangeline 0 0 0 0 825 0

Bunker Hill Village #4 Evangeline 0 0 0 0 0 825

| Tofal.|. T .0 0 0 14,7360 |* 35289.-'| 36,981

(Appendix B)

(Ref. 19; Ref. 20; Ref. 27; Ref. 28; Ref. 33; Ref. 34)




is used for the irrigation of commercial livestock, commercial food crops or commercial
aquaculture (Ref. 24, pp. 2-5). No drinking water intakes were identified in Buffalo Bayou.

Buffalo Bayou ranges from 20 to 90 feet wide with a depth of 6 inches to 3'z feet. Electrofishing
conducted by the Texas Parks and Wildlife Department (TPW) in August 1978, indicated the
presence of some sport fish (i.e., channel catfish and flathead catfish). Little evidence of fishing
was observed by the TPW sampling team (Ref. 23, pp. 1-3).

No wetlands were identified within the 15-mile downstream target distance.
3.3 GROUND WATER RELEASE TO SURFACE WATER PATHWAY

The nearest perennial surface water body is greater than 1 mile north of the site (Ref. 23, p.
1)(Figure 1). Therefore, the criteria for ground water to surface pathway release is not met. A
release via this pathway is unlikely and is not of primary concern.

3.4 SOIL EXPOSURE PATHWAY

The source of the soil contamination was thought to be from a ruptured tank in the plating line.
The contamination occurred in 1984, before containment structures had been implemented. The
area of contaminated soil was excavated until testing by the City of Houston considered it
adequate (Ref. 13). Samples submitted to the TWC indicated an EP toxicity of leachable
cadmium at concentrations of 13.7 ppm, 9.9 ppm and 6.65 ppm. These wastes were considered
to be above allowed leachable concentration levels and were classified as hazardous waste
classification D006 (Ref. 11, p. 1). The areal extent of the initial soil contamination is not known.

3.4.1 Resident Threaf Receptors

There are 26 employees that work in two shifts, on-call 24 hours a day (Ref. 13). There were no
residents observed living on-site, however there are residences adjacent to the property which
are within 20 feet of the reported area of contamination (Ref. 13). The site is an active industrial
facility. No commercial agriculture, silviculture or commercial livestock grazing occurs on-site.
There were no terrestrial sensitive environments observed on-site. There were no schools or
daycares observed on-site or within 200 feet of contamination (Ref. 13).

3.4.2 Nearby Threat Receptors

Site accessibility is restricted by fencing around the process area. Frequency of use is
considered low and restricted to those employed by the facility (Ref. 13). The areal extent of soil
contamination is not known.

Two schools, Piney Point Elementary and Lee High School were identified within 1 mile of the
site (Appendix B). Piney Point Elementary is located within ¥ to 2 mile of MCC and has an
enroliment of 654 students (Figure 1)(Ref. 28). Lee High School is located within 2 to 1 mile of
MCC and has an enroliment of approximately 2,500 students (Figure 1) (Ref. 30).

The USEPA Geographical Exposure Modeling System (GEMS) Database was consuited to
determine the number of individuals residing within 1 mile of MCC. Information from the
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database indicate that there are approximately 1,171 people residing or attending schools within
0 to ¥4 mile of MCC; 3,553 people residing or attending schools within 4 to 2 mile of MCC; and
approximately 10,500 people residing or attending schools within 2 to 1 mile of MCC (Ref. 28;
Ref. 30; Ref. 31).

3.5 AIR PATHWAY
3.5.1 Air Pathway Characteristics

Heavy metals associated with surface soil contamination have been documented on-site. The
areal extent of soil contamination is not known. There have been no air samples collected at the
MCC property; thus, an observed release to the air pathway can not be documented.

Due to the presence of the open vats of caustic cleaning solutions and the operating evaporator
tank, a potential for gaseous migration of volatiles, caustic and cyanide related fumes and vapors
exist. Vapors and fumes were observed, releasing from the evaporator tank during the on-site
visit (Appendix A, Photograph 3). Contaminated soil at MCC has been removed, reducing the
potential for particulate migration.

3.5.2 Air Receptors

The USEPA GEMS database was consuilted to determine the number of people residing within
the 4-mile target distance limit of the site. The number of people residing and attending schools
within O to Y2 mile is 1,171; within % to 2 mile is 3,553; within Y2to 1 mile is 10,500 (Ref. 29; Ref.
30; Ref. 31). The number of people residing within 1 to 2 miles is 56,807; within 2 to 3 miles is
75,792 and within 3 to 4 miles is 92,440 (Ref. 31). The number of students attending schools 1
to 4 miles from the site was not determined; however, there were 37 schools identified within a
1 to 4 mile radius of the site (Appendix B).

An endangered plant, Hymenoxys texana; Texas Bitterweed, was identified as having known
populations present in western Harris County (Ref. 32, pp. 83, 84).

Further investigation would be required to determine if any federally designated wetlands exist
within the 4-mile target distance limit.

The site is located in a predominantly commercial and residential area (Appendix B). No.
commercial agriculture, commercial silviculture or designated recreational areas were identified
within 2 mile of the site (Appendix B).

4.0 SUMMARY

MCC is located at 3720 Dunvale Avenue on the west side of the Houston Metroplex, near the
municipalities of Bellaire, Piney Point Village and Bunker Hill Village. MCC is a generator of
hazardous wastes code FO06 and D006, which result from electroplating operations. The
electroplating processes involve consecutive washes and emulsions in water, sulfuric acid,
hydrochloric acid, cyanide baths and phosphate solutions. Rinse waters from the tanks are
removed approximately once a week by a diaphragm pump into holding tanks and eventually
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introduced into the 2,000 gallon evaporator tank. Waste sludges are currently disposed off-site
after they are de-watered.

MCC reported to the TWC on October 4, 1988, that the facility was working on the removal of
soil which had been contaminated with spent acid and caustic cleaner sludges. The cause of
the contamination was evidently due to a ruptured tank in the cadmium plating line sometime in
1984. The City of Houston conducted soil testing on July 15, 1988 in the contaminated area and
found that concentrations of cadmium were considered to be above EP Toxicity standards. The
areas of contaminated soil under went removal until testing by the city deemed the clean-up
action adequate.

The contaminated soil that was reported at MCC in 1988 was excavated and stored in drums.
The amount stored in the facility was approximately 4 to 6 cubic yards. Mr. Rountree contracted
Chemical Waste Management, Inc., Carlyss, Louisiana to begin the removal in November 1990.
Chemical Waste Management, Inc. ran profiles on the wastes to be accepted and collected three

~of the five roll out containers of FOO6 sludges that had been mixed with the 4 to 6 cubic yards

of contaminated soil. The remaining two roll out containers of waste were considered to have
concentrations of cyanide too high to except. Mr. Rountree contracted Horsehead Resource
Development Company, Inc. to remove the remaining amount of accumulated FO06 sludge
wastes and the remaining cadmium and cyanide contaminated soils

The primary pathways of concern are the ground water, surface water and air migration
pathways. Analyses of soil samples collected by the City of Houston from the area of soil
contamination indicated the presence of heavy metals especially cadmium, cyanide, other heavy
metals and caustic solutions associated with the now inactive cadmium plating line.

The ground water pathway is of primary concern, due to the nature of the contaminants detected
and the potential population being served by ground water. Cadmium is considered to posses
very high ground water mobility characteristic. Although, there were no municipal drinking water
wells identified within 1 mile of the facility, 15 wells were identified within the 4 mile target
distance limit. The total population served by the wells identified is 87,006.

The surface water pathway is of concern because of the poor integrity and containment
structures associated with current site operations. There is the potential for stormwater runoff
to become contaminated with materials associated with the existing plating lines, including the
cyanide bath solutions, and enter into the sanitary sewer/stormwater system.

The air pathway is of concern because potentially caustic and toxic fumes from the sludge
evaporator are uncontrolled and are readily available for the air migration pathway.

An endangered plant species, the Texas Bitterweed, is known to occur in the western Harris
County area.

The following data gaps were encountered during the completion of this assessment:
. The dimensions of the area of soil contamination reported in 1988. The volume of
cadmium and cyanide contaminated soils that were removed from 1989 to 1991
was estimated to be 4 to 6 cubic yards;
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The population served by the Memorial Hospital ground water well;

If any commercial agriculture, commercial livestock production or silvicuiture
occurs within 4 miles of the MCC facility; -

The acreage drained by the city sanitary/stormwater sewer system and the exact
PPE into Buffalo Bayou,

If any wetlands exist within the 15-mile downstream segment in Buffalo Bayou;

if any wetlands exist within the 4-mile target distance limit.
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ICF TECHNOLOGY
INCORPORATED

PHOTO.

# _1

NEG. #18
SITE NAME METAL COATINGS CORPORATION
SITE LOCATION _HOUSTON, TEXAS
CERCLIS # TXD072181969 PROJECT # _ 37631-012-01
PHOTOGRAPHER _ KEVIN JAYNES — <~ Fefor WITNESS THOMAS RITCHIE 7 /f///)w}//,é L |
DATE _02-04-92 TIME __1056 DIRECTION N/A
COMMENTS OVERSPRAY BOOTHS

PAGE _1 OF _8




ICF TECHNOLOGY
INCORPORATED

42 . 3"
'.“‘ - -0*‘-‘.-;
P W eI Ly

".
e

PHOTO

NEG. #17_
SITE NAME METAL COATINGS CORPORATION B B - B
SITE LOCATION __HOUSTON, TEXAS o § o
CERCLIS # TXD072181869 PROJECT # _ 37631-012-01
PHOTOGRAPHER _ KEVIN JAYNES &c:7a WITNESS _ THOMAS chma:iw/@;é\,
DATE _02-04-92 TIME __1058 DIRECTION N/A
COMMENTS 2000 GALLON PHOSPHATING SOLUTION TANK.

PAGE _2 OF _8




ICF TECHNOLOGY
INCORPORATED

SITE NAME _METAL COATINGS CORPORATION -

SITE LOCATION _ HOUSTON, TEXAS . e S—

CERCLIS # TXD072181969 PROJECT # 37631-012-01
PHOTOGRAPHER _ KEVIN JAYNES o7z WITNESS THOMAS RITCHIE ? (~
DATE _020482  TME __1103 DIRECTION _NA

COMMENTS 2000 GALLON WASHWATER / SLUDGE EVAPORATOR TANK.
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ICF TECHNOLOGY
INCORPORATED

SITE NAME METAL COATINGS CORPORATION
SITE LOCATION _HOUSTON, TEXAS T el N, TR
CERCLIS # TXD0721819683 PROJECT # _37631-012-01 , il
PHOTOGRAPHER _ KEVIN JAYNES (o éor WITNESS lH@AASB!TvQF@Mv‘« l
DATE _0204-92  TME __1108 DIRECTION _NA
COMMENTS ZINC AND PHOSPHATE ELECTROPLATING LINE.

PAGE _4 OF _8




1C¥F TECHNOLOGY
INCORPORATED

PHOTO.
#_5

NEG. # 20

SITE NAME METAL COATINGS CORPORATION

SITE LOCATION __HOUSTON, TEXAS

CERCLIS # TXD072181969 PROJECT # _ 37631-012-01 , %
; .

PHOTOGRAPHER _ KEVIN JAYNES &z, ~ WITNESS THOMAS R|TCH|E‘fM
=~V N

DATE _02:04-92 TIME __1109 DIRECTION _NA

COMMENTS OLD CADMIUM PLATING LINE. THIS PROCESS LINE IS NO LONGER USED.

PAGE 5 OF _8




ICF TECHNOLOGY
INCORPORATED

PHOTO. |
# _6
NEG. # 21 1
SITE NAME _METAL COATINGS CORPORATION . )
SITE LOCATION _ HOUSTON, TEXAS U )
CERCLIS # TXD072181969 PROJECT # _ 37631-012:01  /
PHOTOGRAPHER _ KEVIN JAYNES Lo . WITNESS THOMAS RJ.TC_H@?%@}LJ
DATE _020492  TME _1112 DIRECTION _NA
COMMENTS OLD PERMITTED TANK, NOW USED TO COLLECT RUNOFF

FROM THE PROCESS AREAS.

PAGE _6 OF _8




ICF TECHNOLOGY
INCORPORATED

PHOTO.
£ _7

NEG. #22

SITE NAME _METAL COATINGS CORPORATION e . —
SITE LOCATION  HOUSTON, TEXAS , I

CERCLIS # TXD0721813969 PROJECT # 37631-012-01
PHOTOGRAPHER _ KEVIN JAYNES &< 4—  WITNESS THOMAS RITCH

DATE 020492 _ TIME _ 1114 DIRECTION _NA

COMMENTS CYANIDE SOLUTION PLATING TANK.

PAGE _7 OF _8




4 ICF TECHNOLOGY
INCORPORATED

PHOTO.
#_8
NEG. #23
SITE NAME METAL COATINGS CORPORATION S
SITE LOCATION _HOUSTON, TEXAS —— IEEa=
CERCLIS # ~ TXD0721819689 PROJECT # 37631-012-01 ﬂ
PHOTOGRAPHER _ KEVIN JAYNES &i-7 . —  WITNESS THOMAS RITCHE%«O L
DATE _020492  TIME _1125 DIRECTION _NA
COMMENTS SHED - WITHIN - A - SHED REFUSE STORAGE AREA.

PAGE 8  OF _8
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FOUR MILE TARGET DISTANCE LIMIT

S QUADRANGLES

_ METAL COATINGS CORPORATION e
HOUSTON, TEX AS BELLAIRE, TX
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PA DOCUMENTATIQN LOG SHEET

R A O
SITE: _ METAL COATINGS CORPORATION
IDENTIFICATION NUMBER: ID #TXD072181969
CiTY: HOUSTON
STATE: TEXAS
REFERENCE
NUMBER DESCRIPTION OF THE REFERENCE
1 EPA Form 3510-1 and 3510-3. General Information and Hazardous
Waste Permit Application. Metal Coatings Corporatlon November 17,
1980. TXD072181969.
2 Texas Department of Water Resources. Complaint Report. Metal
Coatings Corporation. February 7, 1985.
3 Permit for Industrial Solid Waste Management Site. Texas Water
Commission. Hazardous Waste Permit Number HW-5001 7-000 Metal
Coatings Corporation. February 26, 1985.
4 Letter. Changes to Solid Waste Registration. From: Thomas M. Tiller,
Engineering, TechnoEquip. To: Permits Division, Texas Water
Commission. December 4, 1985. TXD072181969.
5 Consent To Revocation Of Texas Water Commission Permit. Metal
Coatings Corporation. April 14, 1986.
6 ' Letter. Full Facility Closure, Hazardous Waste Permit No. HW-50017-
000. From: Kelly L. Meloy, Head, Facility Unit |, Hazardous Solid
Waste Permits Section, Texas Water Commission. To: Mike Rountree,
Metal Coatings Corporation. September 16, 1986.
7 Letter. Metal Coatings Corporation, Revocation of Hazardous Waste
Permit No. HW-50017-000. From: Thomas M. Tiller, P.E.
TechnoEquip. To: Minor Hibbs, Permit Division, Texas Water
Commission. December 17, 1986. Attachments.
8 Letter. Metal Coatings Corporation, Revocation of Hazardous Waste
Permit No. HW-50017-000. From: Larry Soward, Executive Director,
Texas Water Commission. To: Michael Rountree, Vice President,
Metal Coatings Corporation. January 6, 1987.
9 ~ Letter. Amendments to Notice of Registration. From: Mike Rountree,

Metal Coatings Corporation. To: Ed Hatton, Texas Water
Commission. September 28, 1988.
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DOCUMENTATION LOG SHEET Continued
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10

1

12

13

14

15

16

17

18

19

Letter. Waste Classification. From: M. H. Rountree, Manager, Metal
Coatings Corporation. To: Glen Davis, Texas Water Commission.
October 4, 1988. Attachments.

Letter. Solid Waste Registration Number 31596. From: E. V. Hatton,
Head, Compliance Assistance Unit, Hazardous and Solid Waste
Division, Texas Water Commission. To: M. H. Rountree, Metal
Coatings Corporation. November 23, 1988.

Code of Federal Regulations. 40 CFR, Parts 260 to 299, Section
261.24. Revised as of July 1, 1990.

Memorandum. Summary of On-Site Reconnaissance Inspection.
From: Kevin Jaynes, ICF Technology, Inc. To: File. February 6, 1992.
TXD0721819689.

Texas Water Commission Notice of Registration Solid Waste
Management. Metal Coatings Corporation. May 16, 1990.
TXD072181969.

Uniform Hazardous Waste Manifests. State of Louisiana Department
of Environmental Quality and Texas Water Commission. Metal
Coatings Corporation. April 10, 1991; April 11, 1991; December 16,
1991; January 13, 1992; January 13, 1992; January 30, 1992 and
February 2, 1992.

Carr, Jerry E., et.al, Digital Models For Simulation Of Ground Water
Hydrology Of The Chicot And Evangeline Aquifers Along The Gulf
Coast Of Texas. Texas Department of Water Resources Report 289.
U.S. Geological Survey. May 1985,

Ground Water Withdrawals And Changes in Ground Water Levels,
Ground Water Quality, And Land Surface Subsidence In The Houston
District, Texas, 1980-84. U.S. Geological Survey Water-Resources
Investigations Report 87-4153. Prepared in Cooperation With The City
Of Houston and the Harris-Galveston Coastal Subsidence District.

Baker, E. T., Jr. Stratigraphic And Hydrogeoldgic Framework Of Part
Of The Coastal Plain Of Texas. Texas Department of Water Resources
Report 236. U.S. Geological Survey. July 1979.

Record of Communication. West Houston Ground Water Wells. From:
Kevin Jaynes, Site Manager, ICF Technology, Inc. To: City of Houston
Water Engineering Department. May 11, 1992. TXD0721819689.
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20

21

23

24

25

26

27

28

29

30

Williams, James F., et. al, Records of Wells, Driller’s Logs, Water-Level
Measurements, And Chemical Analyses Of Ground Water In Harris And
Galveston Counties, Texas, 1980-84. U.S. Geological Survey Open-File
Report 98-378. Prepared in Cooperation With The City of Houston and
the Harris-Galveston Coastal Subsidence District. 1987.

Soil Survey of Harris County, Texas. United States Department of
Agriculture Soil Conservation Service in Cooperation with the Texas
Agricultural Experiment Station and the Harris County Flood Control
District. August 1976.

Hershfield, David M. Rainféll Frequency Atlas of the Unites States.
Technical Paper No. 40. May 1961.

Letter. Fishery of Buffalo Bayou. From: Mark A. Webb, District
Management Supervisor, Texas Parks and Wildlife Department. To:
Kim Birdsall, ICF Technology, Inc. July 9, 1991,

Facsimile Transmission. Surface Water Permit Status. From: Arlette
Capehart, Texas Water Commission. To: Kim Birdsall, ICF
Technology, Inc. July 8, 1991.

Water Resources Data Texas Water Year 1987. Volume 2. U.S.
Geological Survey Water Data Report TX-87-2.

The State Of Texas Water Quality Inventory, 9th Edition 1988. Texas
Water Commission. April 1988. '

Record of Communication. West Houston Water. From: Charles
Leideigh, Harris County Engineering Division. To: Kevin Jaynes, Site
Manager, ICF Technology, Inc. May 8, 1992. TXD0721819689.

Record of Communication. Population Density of the Houston/Harris
County, TX Area. From: Luis Vega, FIT Biologist, ICF Technology, Inc.
To: Kay Hodges, Chamber of Commerce, Houston, Texas. November
30, 1989.

Record of Communication. Enrollment at Piney Point Elementary.
From: Kevin Jaynes, Site Manager, ICF Technology, inc. To: Ms.
Cantu, Secretary, Piney Point Elementary, Houston, Texas. May 8,
1992. TXD0721819689.

Record of Communication. Enrollment at Lee High School. From:
Kevin Jaynes, Site Manager, ICF Technology, Inc. To: Judy Harris,
Secretary to the Principal, Robert E. Lee High School, Houston, Texas.
May 8, 1992. TXD0721819689.
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32

33

34

35

36

37

DOCUMENTATlON LOG SHEET Continued

U.S. Environmental Protection Agency, Geographical Exposure
Modeling System (GEMS) database, compiled from U.S. Census
Bureau 1980 data, accessed February 10, 1992.

Endangered and Threatened Species of Texas and Oklahoma 1987.
U.S. Fish and Wildlife Service.

Record of Communication. Memorial Villages Water Authority, West
Houston. From: Kevin Jaynes, Site Manager, ICF Technology, Inc.
To: Mike Montgomery, Water Manager, Memorial Villages Water
Authority. May 12, 1992. TXD072181969.

Record of Communication. Bunker Hill Municipal Water System.
From: Kevin Jaynes, Site Manager, ICF Technology, Inc. To: David
Eby, City Administrator, Bunker Hill Village. May 12, 1992.
TXD072181969.

Letter. HRS Net Precipitation Values. From: Andrew M. Platt, Group
Leader, MITRE Corporation. To: Lucy Sibold, U.S. Environmental
Protection Agency. May 26, 1988.

Letter. Texas’ Wellhead Protection (WHP) Program. From: David P.
Terry, M.En., Ground Water Section, Texas Water Commission. To:
Alex Zocchi, ICF Kaiser Engineers. July 15, 1991.

National Flood Insurance Program, Flood Insurance Rate Map. Harris
County, Texas and Incorporated Areas. Panel 275 of 390. Map
Number 48201C0275 G. September 28, 1990.
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- HAZARSOUS ms"re‘l»é'ﬁmﬁ'i'ﬁmc;mow “fL.EPA LD/ NUMBER

- * Consolidsted Permits Program - Hee
(Thla (nformation is required under Section- 3005 of RCRA. )

CEPA

OF FIClAL USE ONLY

SLICATION| DATE RECEIVED
PRO : O

1, (ddtiihly

1. FIRST OR REVISED APPLICATION

Place an “*X" in the appropriate box in A or B below {mark ane box only) to indicate whether this is the first application you are submitting for your facility ar 8+
revised application. If this is your first application and you already know your facility’s EPA {.D. Number, or if this is a revised application, enter your facility’s * &
EPA 1.D. Number in Item | above. } . '

A. FIRST APPLICATION (place an ‘X"’ below and provids the appropriate date).

@ 1. EXISTING FACILITY (See instructions for definition of “‘existing’’ facility.
t Complete item below.)

{ET o] o7 [2[ s 1] df [o[F7

commeNTs - T

[:]z NEW FACILITY (Complete item below.)

FOR NEW FACILITIES.‘
PROVIDE THE DATE

S v MO, bav ] FOR EXISTING FACILITIES, PROVIDE THE DATE (yr., mo., & day) YR, Mo, DAY 1 (yr., mo., & day) QPERA-.
8 OPERATION BEGAN OR THE DATE CONSTRUCTION COMMENCED ) T r l TION BEGAN OR §S .-

210110 {3 0|1 | (use the boxes to the\leﬂ) EXPECTED TO BEGIN |
18 24 28 78 7378 24 I8__78 77 __3I8 -
B. ISED APPLICATION (place an "X’ below and complete Item I above)

DI FACILITY HAS INTERIM STATUS . [:]z. FACILITY HAS A RCRA PERMIT
I PROCESSES - CODES AND DESIGN cmﬂﬂﬁ"

A. PROCESS CODE — Enter the code fram the list of process codes below that.best describes each process to be usaed at the facility. Ten lines are provided for
entering codes. If more lines are needed, enter the codefs/ in the space provided. If a process will be used that is not included in the list of codes below, then
describe the process (inc/uding its design capacnvl in the: spaee provudad on tho form (/tem III-CI

B. Pnocess DESIGN CAPACITY For each code entered in column A entar the capacitv of tha prooem .
1. AMOUNT - Enter the amount. : !

2. UNIT OF MEASURE — Far each amaunt entared in column a1}, emor tho code fmm the llst ‘of unn measure m below that describes the unit of,
measure used. Only the units of measure that are listed below ahould be used.

B L L T TP VO -

_PROCESS- -

CESS MEASURE FOR PROTCYESS
CODE = _DESIGN CAPACH

PRO- APPROPRIATE UNITS OF .

CONTAINER (barrel, drum, etc.)
TANK

R gess "~ MEASURE FOR PROCESS

PRO- APPROPH IATE UNITS OF

GALLONS OR LITERS: .. .

-] e ‘GALLONS PER DAY OR s
S02 GALLONS OR LITERS ~ | - L LITERS PER DAY .. L8
WASTE PILE S03 CUBIC YARDS OR o sURFAC! mpounmazn '’r02 - GALLONS PER DAY OR ' 7.
CUBIC METERS: ’ .LITERS PER DAY .
SURFACE IMPOUNDMENT S04 GALLONS OR l.l'rsns mcmlmn'rou 2’703 . “TONS PER HOUR on L
: X : METRIC. TONS.PER noum -
Disposal: CC ST NN > GALLONS PER HOUR O Lt
INJECTION WELL D79 GALLONS OR LITERS - ¢ ;. LITERG-PER'HOUR
LANDFILL D80 ACRE-FEET (the volume thet: .. OTHER (Un fo;g JM chemlcal., T04: 'GALLONS PER DAY oa
. would cover one'acre.toa - - " 7 thermal or tment” u‘runs PER.DAY-
depth of one foot) OR . processes not ocgu .in tanha, . 37 SHELY T e e
. HECTARE-METER . surface impoundmenh or tncinen- . o
LAND APPLICATION D8t ACRES OR HECTARES ators. Describe the processes in -
OCEAN DISPOSAL D82 GALLONS PER DAY OR the apaceprouided. Ieam m-c.)
LITERS PER DAY -
SURFACE IMPOUNDMENT. . D83 GALLONS OR LITERS. . e :
) UNIT OF- e
. * MEASURE’ .
UNIT: OF MEASURE - "CODE__ - i UMT GFMEASURE
GALLONS. 3 LITERS PER DAY

LITERS .

EXAMPLE FOR COMPLETING ITEM m ldmwn in line: numm X-l qnd X-2be[

A,facility has two stomsa-mnks. one tonk an\hold 200 snnons an

L2 TN

other can hold 400 gallons. The facility. alsg has an lndnaramrﬂ\at éafi burn  up’ to 20 gaﬂons per four. - "

cl DUP )
5 “e’é’é? ) B. PROCESS. nas'mu-c_ffpf?”y
ug (gl)oiilDlEt t. Auo;n-r Lo g;‘:in:z;:-
8 - _ 18 : P FTE g m-: -
o E sl
! slogad BBl
2 — 5 2@0.000
S|0 {2 2625 c
> IERGRS! 10 =
i O 18 u‘ — ‘H - "3e 2 EPETY AL — _

EPA Form 35103 (6.80) PAGE 1 OF 5 CONTINUE ON REVERSE



Continued from the front,

IH:PROCESSES (continueéd)
C. SPACE FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING OTHER PROCESSES (code “T04'). FOR EACH PROCESS ENTERED HE
INCLUDE DESIGN CAPACITY.

Iv. DESCRIPTION OF HAZARDOUS WASTES

B ESTIMATED ANNUAL OUANTITY - For each ll!ted waste entared in cotumn A emmete_th ) quentitv of ‘that wast that wnll be handled on an annual
“ail-the non—-lmed waste(e} that will be handled

codes are:

" POUNDS. . .. .
“TONS...... . ....

ewount the appropnate densrtv or apecnfic

0. PROCESES C
1 EZOCESS CODES: °

entering: pf
extrema rlght box of Item IV-D(1) an (3 Enter ¢

1. Select one of the EPA Hazardous. Wa
quantity of the waste and dascribing.
2. In column A of the_next line enter tho ‘ather
“included with above™ and maka:no other. entrjes
3 Repeat step 2 for each other EPA rdo

EXAMPI.E FOR COMPLETING ITEM lV (dmwn in line numbers: X-1;
per year of chrome shavings from.leather:tanning and-finishin

a;-zsnun-r;i:anuu e S5 EA e
zo ASTENO|{ .QUANTITY.OF WASTE, | ,
_,z (antercode) .' " el

EPA Fom\ 3510-3 (8-80) PAGE 20F S CONTINUE ON PAGE 3



| N ~

i V4 . ;
"' /roi'z::g;t%'mge before completing if you have more than 26 wastes to list. Form Approved OMB No. 158-S80004 A
. .PA I.D. NUMBER fenter from page 1) N\ FOR OFFICIAL USE ONLY ’ \
,..E..C_. s F]a c
AT|%( 0o 7| 2138] 9| 6] 9 1\ w DUP 2] DUP
2 - g R 13144 115} | 00 13 - 3] 1a] 18 - 26
Y. DESCRIPTION OF HAZARDOUS WASTES (continued)
A. EPA C.UNIT D. PROCESSES
4 [HAZARD.| B. ESTIMATED ANNUAL |OF MEA-
Zo WASTENOJ QUANTITY OF WASTE {enter 1. PROCESS CODES 2. PROCESS DESCRIPTION
12 | (enter code) code) (enter) (if a code is not entered in D(1))
p-2dm - 26 | 27 - TS [ 24 ] I7I' .In 211-1” HI-IL‘ 27 -
I {Fl do 7 90,300 OO0 P S‘OI — — — SEE ATTACHED STATE SUBMISSION
2 019 — 7 " " tr
T L{ T T T T T T
3
T 1 { L 1 1 T T
4
T T T T
5
LI 7 T 71 L
6
| T T T T T T
7
’ 71 T T T L
8 -
: T 1 T 7 T T T T
9
..-‘ = —‘_- LI T 1 LI L
10: _
ll_'_;a . N
‘ LI T T T 1 T T
127
. 1 1 L L T v T T
13-
| T T T
147
T—1 L T T T 1
15
LI LI LI T 1
16
L T 71 T
(7.
LI 1 1 ] Ll 4 L)
(8 z
; LI T 1 T—1 1
19.
- T LI LI T T
20 -
. T T T 1 LI T 1
21 i
""" T T T T T
22 '
i L T 1 LI T T
23
} r T ¥ LI LB T 1
24 i
LI T 1 T 1 LI
25.
2. L T 1 T 1 T T
bl - T 2 LN W - ETRENE N A
PA Form 3510-3 (6-80) . S sl CONTINUE ON REVERSE
PAGE 3. OF'§ -

fenter ‘A", “‘B", ''C”, etc. behind the ‘'3" to identify photocopied pages)



Continued from the front. Sl

IV. DESCRIPTION OF HAZARDOUS WASTES (continued) .
E. USE THIS SPACE TO LIST ADDITIONAL PROCESS CODES FROM ITEM D(1) ON PAGE 3.

EPA 1.D. NOQ. (enter from page 1)
) T/ C

FlTixb o7 8l 1o l6] ql3[6
V. FACILITY DRAWING

All existing facilities must include in the space provided on page 5 a scale drawing of the facility (see instructions for more detail).
VI. PHOTOGRAPHS

All existing facilities must include photographs (aerial or ground—/level) that clearly delineate all existing structures; existing storage
treatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail),

A/

VII. FACILITY GEOGRAPHIC LOCATION

LATITUDE (degrees, minutes, & seconds) _

LONGITUDE (degrees, minutes, & seconds)

bl[h AR ] . |d Q]

65 68 87 86 8! kil

72~ 7. 78 76 77 - 79

VIIL. FACILITY OWNER

R:] A. If the facility owner is also the facility operator as | hsted |n Secuon VIII on Form'1 “Ge_ﬁ;}h:l 'Ir‘\_f.ormatiorl",_ place an X' in the box to the leftand:

- :?:- 1 2. PHONE NO. (area code & no.)
13116 : - A = ) i 85 fss - - 2l [ - ol [ea - es |
3. STREET OR P.O. BOX oy T RCITYOR TOWN T T T T feusT.f T T 7T | 6l ZIP cODE .
- -
18 16 - -

IX. OWNER CERTIFICAT[ON

! certify under penalty of law that | have personally exammed and-am familiar with the information submitted in this and all attached
documents, and that based on my inquiry of those /ndlwduals immediately respons:b/e for obtaining the information, | believe that the

submitted information is true, accurate, and complete v am aware that there are s:gmf/cant penaltles for submlttmg false mfarmat:on
. including the possibility of fine and lmprrsonment ORI e

A. NAME (print or type)

B. SIGNATU

C. ODATE SIGNED

THOMAS MULLEN

X.OPERATOR CERTIFICATION

! certify under penalty of law that | have personally exam/ned and am familiar with the lnfannatlon submitted in this and all attached
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the

submitted information is true, accurate, and: complete, | am aware that there are significant penaltles for subm/ttmg false information,
including the possibility of fine and lmpnsonment : ;

A. NAME (print or type)

8. SIGNATURE C. DATE SIGNED

~ EPA Form 3510-3 (6-80)

PAGE 4 OF 5 CONTINUE ON PAGE 5



Metal aaafl\lé/?é Corp.

THE APPLICATORS

P.0. BOX 36407 * HOUSTON, TEXAS 77036 ¢ (713) 977-0123
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TEXA DJEPARTMENT OF WATER RESOL CES

COMPLAINT REPORT A
DISTRICT B\D

Date Complaint Rec'd AU /9 Source J‘&&:’D/} NE.

companant EF 8 S0 Al Qs

Name: - @/)'1071/ — i TYPE

Address: Polluytion, Surface Water _L.
Pollution, Ground Water

City, State, Zip: Solid Waste :t
Water Rights ———

Telephone: Others

Location: M@%MMMD

O Interim  Status of Corrective Action if problem is not yet resolved.

# Final Resolution of Problem:__wﬂ_mwf/

: —
Date and method of complainant notification: _JMMWW_—

——

County Db Segment No. 91 @JZE@% £
L Signature of Invextigeter  11]/C.

River Basin o

Date: 02 - 0 7- 8i

TOWR-0264 (Rev. 11-16-81)
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7 ’ _ . PERM;-..-NO . HW-50017-000

TEXAS. WATER COMMISSION
Stephen F. Austin State Office Building
Austin, Texas )

PERMIT FOR INDUSTRIAL
SOLID WASTE MANAGEMENT SITE
igssued under provisions of TEX.
REV. CIV. STAT. ANN. art. 4477-7
and Chapter 26 of the Texas Water Code

Name of Permittee: Metal .Coatings Corporation
: 3720 Dunvale
Houston, Texas 77063

Site Owner: Metal Coatings Corporation
: 3720 Dunvale
Houston, Texas 77063

Registered Agent for Service: ~ Thomas Mullen
P. 0. Box 36407
Houston, Texas 77036

Claésification of Site: On-site Hazardous Waste Storage

The permittee is authorized to store wastes in accordance with limitations, require-
ments and other conditions set forth herein. This permit is granted subject to the
rules of the Department and other Orders of the Commission and laws of the State

of Texas. Nothing in this permit exempts the permittee from compliance with the
applicable rules and regulations of the Texas Air Control Board.

This permit will be valid until cancelled, amended or revoked by the Commission,
except that the authorization to receive wastes shall expire midnight, ten years
after the date of permit approval. '

APPROVED, ISSUED, AND EFFECTIVE this 26th day of February
19 _gs.

For the CommiBsion

ATTEST:@/LM% | p det ')/ﬁw

TDWR-0080 A



PERMIT NO. HW-50017-000 ' CONTINUATION SHEET 2 of 9

NAME :
I.

IT.

Metal Coatings Corporation

Size and Location of Site

The industrial solid waste facility is located approximately 4,300 feet from
the intersection of Texas F.M. 1093 (Westheimer Road) and Dunvale in Harris
County. The street address is 3720 Dunvale in Houston, Texas. The site

is in Block 3 of Blossom Heights on Lot 20 and the south half of Lot 10.

The facility is owned by Metal Coatings Corporatign. This location is the
drginage ?rea of Buffalo Bayou (North Latitude 29745'15", West Longitude
95-16'15").

Facilities and Operations Authorized

A. The permittee is authorized to store industrial solid wastes generated
from plant sources including those listed in -the application as
"described herein. Waste from off-site sources is limited to that
generated by permittee-owned facilities. ‘Hazardous wastes are limited
to those within the Hazard Code Group indicated below.

1. Hazard Code groups (as prescribed by U.S. Environmental Protection
Agency regulations) in effect upon date of permit approval: :

Ignitable (I) Acute Hazardous Waste (H)
x__ Toxic (T) EP Toxic (E) -
Corrosive (C) X Reactive (R)

2. ~ Waste Descriptions ~ TDWR Waste Class Hazard dee(s)

Waste pickling/ .
plating solution I R, T

Waste rinsing/ -
phosphating solution I R, T .

B. The permittee is authorized to operate the following facility component
for storage. No processing or disposal is authorized by this permit.
A11 hazardous waste management activities are to be confined to author-
ized facility units. ' .

1. Tank, above-grade, open-top, steel with a glass flake-filled epoxy

1iner for storage of 1,8/5 gallons (maximum capacity) waste
plating/pickling solution, and waste rinsing/phosphating solution.

C. Authorization to conduct industrial solid waste operations at this
facility is contingent upon maintenance of financial assurance pursuant
to Provision IV.A., and is subject to compliance with Provision [V.F.

D. The facility components and operational methods authorized are limited
to those describied herein and by the application and related plans
and specifications. A1l facility components and operational methods




PERMIT NO.
NAME :

.. III.

HW-50017-000 . CONTINUATION SHEET 3 of 9.

Metal Coatings Corporation

are subject to the -terms and conditions of this permit and. TDWR Rules.
Prior to constructing or operating any facility component in a manner
which differs from the related p]ans and specifications, the permittee
is requ1red to:

1. . Notify the TDWR and submit plans and specifications for the
- proposed modification;

2; " Receive written authorization of the Executive Director.
Any proposed facility modifications, addition of components, or

expansion in capacity which has not been addressed by the terms of this
permit must be authorized in accordance with TDWR amendment rules.

Faci]ities Design, Construction and Oﬁeration”

A.

Facility design, construct1on, and operation must comply with this
permit, TDWR Rules, and be in accordance with plans and specifications
for design and operation approved by the terms of this permit. All
plans and specifications for design and operation submitted with the
application are approved subject to the terms of this permit and any
other orders of the Texas Water Commission.

The entire waste management facility shall be designed, constructed,
operated, and maintained to prevent inundation of and d1scharges from
the areas surrounding the facility components.

The tank shall be operated and maintained to have sufficient shell
strength and pressure controls to assure that it does not rupture or

- collapse. A minimum shell thickness of 0.25 inches shal] be maintained

at all times.

The permittee shall follow the contingency plan developed in accordance
with 40 CFR Part 264 Subpart D which was submitted in the application,
and which is hereby approved subject to the terms of this permit and any
other orders of the Texas Water Commission. The contingency plan is
hereby made a part of this permit as "Attachment A."

The permittee shall follow the inspection schedule developed in
accordance with 40 CFR 264.15 which was submitted in the application,
and which is hereby approved subject to the terms of this permit and any
other orders of the Texas Water Commission. The inspection schedule is
hereby made a part of this permit as "Attachment B."

The entire waste management facility shall be designed, constructed,
operated, maintained and managed to prevent inundation of and discharges
from the loading and unloading areas and the area surrounding the
facility component authorized by Provision II.B., with a drainage
control system that collects spills and Teaks in such a manner as to:
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NAME: Metal Coatings Corporation

~ 1. - Preclude the release from the system of any collected spills, or
-, leaks, except as provided in Provision III.G. This requirement
shall be met by, at a minimum, providing a base and sides which are
free of cracks or gaps which are sufficiently impervious to contain
leaks and spills until the collected material is detected and
removed, and providing curbs or sides designed to w1thstand a full
hydrostatic head and

2. Prevent run-on into the system from non-storage areas.

G. Collected spills, leaks, and clean-up residues shall be removed promptly
after the spillage and shall be removed in as timely a manner as is
necessary to prevent overflow of the collection system, by one of the
following methods:

1. Removal to an authorized facility component;

2. Removal off-site for processing and/or disposal at an authorized
industrial solid waste management facility; or

3. Discharge in accordance with a wastewater discharge permit.

H. A1l wastes must be conveyed of f- s1te to a facility authorized to receive
such waste.

I. A1l pumps, fire- and spill-control equipment, decontam1nat1on equipment,
and all other equipment and structures authorized or required by this
permit shall be maintained in good functional condition.

Iv. Closure

A. The permittee shall provide financial assurance in a form acceptable
to the Executive Director of the TDWR in an amount not less than '
$3300.00. Financial assurance shall be secured and maintained in
compliance with Department regulations on hazardous waste financial
requirements (31 TAC 335.452 and 40 CFR 264 Subpart H).

B. The permittee shall submit to the Executive Director upon request such
information as may be necessary to determine the adequacy of financial
assurance. . . ‘

C. Fac111ty closure shall commence:

1. Upon direction of the Texas Water Comm1ss1on or the Executive
Director for violation of the permit, TDWR Rules, State Statues;
or

2. Upon suspension, cancellation or revocation of the terms and
conditions of this permit concerning the author1zat1on to receive
and store waste materials; or
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NAME: Metal Coatings Corporation

3.. Upon abandonment of the site; or

4. Upon direction of the Executive Director for failure to secure
and maintain an adequate bond or other financial assurance as
required in Provision IV.A.; or

5. When necessary to comply with Provision IV.D.

D. Facility closure shall be completed in accordance with the requirements
of 31 TAC Section 335.452, and 40 CFR Part 264, Subpart G and the
closure plan submitted with the application, which is hereby approved
subject to the terms of this permit and any other orders of the Texas
Water Commission. The closure plan is hereby made a part of this permit
as "Attachment C.” o

E. Upon completion of closure, the permittee must submit to the Executive
Director certification by an independent registered professional
engineer that the facility has been closed in accordance with the
approved closure plan.

F. Within 30 days following final approval of the permit, the permittee:
must furnish to the Executive Director:

1. A copy of the financial assurance mechanism adopted in compliance
with Title 40 of the Code of Federal Regulations (CFR) Part
264.143; and.

2. A copy of the insurance policy or other documentation which
comprises compliance with the requirements of 40 CFR Part 264.147.

V. Standard Permit Conditions

A. The permittee has a duty to comply with all conditions of this permit.
Failure to comply with any permit condition constitutes a violation
of the permit and the Texas Water Code or the Texas Solid Waste Disposal
Act, and is grounds for enforcement action, for permit amendment,
revocation or suspension, or for denial of a permit renewal application.

B. In order to continue a permitted activity after the expiration date
of the permit, the permittee must apply for a new permit or renewal.
Authorization to continue such activity will terminate upon the
effective denial of said application.

C. It shall not be a defense for a permittee in an enforcement action that
it would have been necessary to halt or reduce the permitted activity
in order to maintain comp]iance with the conditions of the permit.

D. The permittee shall take all reasonable steps to minimize or correct
any adverse 1mpact on the environment’ resulting from noncompliance with
this permit.
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NAME: Metal Coatinés Corporation

The permittee shall.at all times properly operate and maintain all
facilities and systems of treatment and control (and related
appurtenanceés) which are installed or used by the permittee to achieve
compliance with the conditions of this permit.

The permittee shall furnish to the Executive Director, within a
reasonable time, any relevant information which the Executive Director
may request to determine whether cause exists for amending, revoking,
suspending, or terminating the permit. The permittee shall also furnish
to the Executive Director, upon request, copies of records required

to be kept by this permit.

The permittee shall give notice to the Executive Director prior to
physical alterations or additions to the permitted facility if such
alterations or additions would require a permit amendment or result
in a violation of permit requirements.

.Written approval from the Executive Director is required before

beg1nn1ng any change in the permitted facility or activity that would
result in noncompliance with other permit requirements. .

Unless specified otherwise, the permittee shall report any noncompliance

which may endanger health or the environment. Report of such
information shall be provided orally within 24 hours from the time the
permittee becomes aware of the noncompliance. A written submission

of such information shall also be provided within 5 working days of
the time the permittee becomes aware of the noncompliance. The written
submission shall contain a description of the noncompliance and its
cause; the potential danger to human health or the environment; the
period of noncompliance, including exact dates and times; if the
noncompliance has not been corrected, the anticipated time it is
expected to continue; and, steps taken or planned to reduce, e11m1nate,
and prevent recurrence of the noncompliance.

Inspection and entry shall be allowed as prescribed in Texas Water Code,
Chapter 26 and Chapter 27, and Section 7 of the Solid Waste Disposal
Act, as applicable.

1. Monitoring samples and measurements shall be representative of the
monitored activity.

2. Monitoring and reporting records, including strip charts and
records of calibration and maintenance, shall be retained for a
period of three (3) years from the date of the record or report.
This period may be extended by request of the Executive Director.

3. Records of monitoring activities shall include the following:

a. date, tihe and place of sample or measurement;

b. individual who collected the sample or made the measurement;

o
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NAME: Metal Coatings Corporation

c. date of analysis;

d. ‘the individual who made the analysis;

e. the technique or method of analysis; and,
f.  the results of the analysis.

Any noncompliance other than that specified above, or any required
information not submitted or submitted incorrectly, shall be reported
to the Executive Director as promptly as possible.

This permit may be transferred only according to the provisions of 31
TAC Section 341.235 (relating to Transfer of Permits) and 31 TAC Section
341.270 (relating to Action on Application for Transfers).

A11 reports and other information requested by fhe Executive Director
shall be signed by the person and in the manner required by 31 TAC
Section 341.317 relating to Signatories to Reports.

This permit may be amended, suspended and reissued, or revoked for
cause. The filing of a request by the permittee for a permit amendment,
suspension and reissuance, or termination, or a notification of planned
changes or anticipated noncompliance, does not stay any permit condition,

This permit does not convey any property rights of any sort, or any
exclusive privilege.

Monitoring results shall be provided at the intervals specified else-
where in this permit. :

Reports of compliance or noncompliiance with, or any progress reports
on, interim and final requirements contained in any compliance schedule
of this permit shall be submitted no later than 14 days following each
schedule date.

Where the permittee becomes aware that it failed to submit any relevant
facts in a permit application or submitted incorrect information in

an application or in any report to the Executive Director, it shall
promptly submit such facts or information.

The permittee need not comply with the conditions of this permit to
the extent and for the duration such noncompliance is authorized in
an emergency order issued by the Commission.

For a new facility, the permittee shall not commence storage, processing
or disposal of solid waste; and for a facility being modified, the
permittee shall not process, store or dispose of solid waste in the
modified portion of the facility, until:
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NAME: Metal Coatings Corporation

1.

The permittee has notified the local TDWR District Office and

" submitted to the Executive Director by certified mail or hand

delivery a certification prepared and sealed by a professional
engineer with current registration pursuant to the Texas Engineer-
ing Practice Act, and signed by the permittee. Required certifi-
cation shall be in the following form:

This is to certify that construction of the following facility
components authorized or required by TDWR Permit No. HW-50017-000
has been completed, and that construction of said facilities has
beeri performed in accordance with and in compliance with the design
and construction specifications of permit No. HW-50017-000:

(Description of facility components with reference to applicable
permit provisions), and

The Executive Director has inspected the modified or newly
constructed facility and finds it is in compliance with the
conditions of the permit; or within 15 days of submission of the.
letter required by Provision V.U.l., the permittee has not received
notice from the Executive Director of an intent to inspect, prior
inspection is waived and the permittee may commence processing,
storage or disposal of solid waste.

V. The following shall be included as information which must be reported
orally within 24 hours pursuant to Provision V.I.:

1.

Information concerning release of any solid waste that may cause
an endangerment to public drinking water supplies.

Any infokmation of a release or discharge of solid waste, or of

a fire or explosion from a facility, which could threaten the

environment or human health outside the facility. The description

of the occurrence and its cause shall include:

a.. name, address, and telephone number of the owner or operator;

b. name, address, and telephone number of the facility;

c. date, time and type of incident;

d. name and quantity of material(s) involved;’

e. the extent of injuries, if any;

f. an assessment of actual or potential hazards to .the environ-
. ment and human health outside the facility, where this is

applicable; and

g. estimated quantity and disposition of recovered material that
resulted from the incident.
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.W.  The Executive Director may waive the five-day written notice requirement
" as specified in Provision V.I. in favor of a written report submitted to
the Department within 15 days of the time the perm1ttee becomes aware of

the noncomp11ance or condition.

X. An annual report must be submitted cover1ng facility activities during
the previous calendar year.

Y. Emissions from this fac111ty must not cause or contribute to a condition
of "air pollution" as defined in Section 1.03 of the Texas Clean Air
Act or violate Section 4.01 of the Texas Clean Air Act, Article 4477-5,
V.A.T.S. If the Executive Director of the Texas Air Control Board
determines that such a condition or violation occurs, the permittee
shall implement additional abatement measures as necessary to control or
prevent the condition or violation. '

VI. Incorporated Regulatory Requirements

A. The following Texas Department. of Water Resources regulations are hereby
made provisions and conditions of this permit:

1. 31 TAC Section 335.453;
2. 31 TAC Section 335.454; and
3. 31 TAC Section 335.455.

| B. To the extent applicable to the activities authorized by this permit,

| the following provisions of 40 CFR Part 264, adopted by reference at 31

: TAC Section 335.452, are hereby made provisions and conditions of this
permit, except as otherwise provided in 31 TAC Sections 335.12, 335.15,
and 335.453-335.455, and to the extent consistent with the Solid Waste
Disposal Act, Article 4477-7, Revised-Civil- Statutes, and the Rules of
the Texas Water Development Board

1. Subpart B -- General Facility Standards;

; 2. Subpart C -- Preparedness and Prevention;
{ 3. Subpart D -- Contingency Plan and Emergency Procedures;
;_ 4. Subpart E -- Manifest System, Recordkeeping, aed Reporting;
: 5. Subpart G -- Closure and Post - Closure:
6. Subpart H ~- Finaneial Requirements;

f ' 7. Subpart J -- Tanks.
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L C. CONTINGENCY PLAN
1. Indicate the eguipment, Qevices.,and'methods used at the facility.
a.  Internal communication or alarm system:
X voice o o

signal

"pubiic address
portable microphone

‘other (specify)

b. External communication systems:
X  teleptone
hand-held two-way radio

other (specify) -

c. Eﬁergency Control Equipment such as:

X _ fire control equipment (using foam, inert gas or dry
chemicals)

spill control equipment
decontamination equipment

“other (specify) _Secondary containment around tanks

d. Water at adequate pressure and volume to supply:
water hose streams '

foam producing equipment

[ Receven”
JUL 22 1582 -

PERMIT CONTRoL
TDWR
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automatic sprinklers.
water spray system

- other (specify)'

X NOT required (state why) Waste is non-ignitable aqueous
— __liquid

2. If provided, do all.personnel involved in the operation have immediate
access to an internal alarm or emergency communication device?
___ YES ____NO X NOT APPLICABLE
Describe briefly

3. The following parties were familiarized with the facility operations
and layout, hazardous waste propert1es. evacuation route, etc., as
appropriate:

Police: Houston Police Department

Address: 4503 Beechnut

Berson Contacted: -——- Phone No.: 666-8806

Agreed Arrangements: Police Department will be informed that a non-

[ ReceEveD " flammable, potentially toxic aqueous 1iquid is stored outside the building.

JUL 22 1982
PERMIT CONTRDIz: Houston Fire Department
TDOWR
Address: ===
Person Contacted: -=-- Phone No.: 227-2323

Agreed Arrangements: Fire Department will be informed that a non-

flammable, potentially toxic aqueous liquid is stored outside the

building.
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Hospjtal: ' Boseﬁood Generaly Hospiia]

Address: 9200 Westheimer Road _
Person Contacted: ~-=- . Phone No.: 780-7900

Agreéd Arrangements: Rosewood Hospital will be informed that a ron-

flammable, potentially toxic aqueous 1iquid is stored outside the

building.

Other:.

Address:

Person Contacted: Phone No.:

Agreed Arrangements:

~ Home Phone;No.: office Phone No.:

4. Emerg%ﬁcy Coordinators (list all individuals or positions qualified to
act in this position in order or priority).

Name, Title: Ron Avery, Plant Manager

Address: P. 0. Box 36407, Houston, Texas 77036

Home Phone_fice Phone No.: (713) 977-0123

Name, Title:

Address:

Name, Tit]ei

Address:

Home Phone No.: ' Office Phone No.:

RECEIVED '
: £

JUL 22 1i7p ¥

PERMIT CONTROLU
TOWPR
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5.. List all types of emergency equipment at the facility and include the location and a phys1ca]
description of each item and a brief outliine of its capabilities.

Location and Physical | Outline of Capabilities

Emergency Equipment
' Description

Types

'_ Hand held -foam and chemical,
located throughout the
‘ilding -

Fire Extinguishers Portable

|
I
|
|
|
|
|
I
|
Face Shields/Goggles =  ° |Available for all personnel | Acid Resistant
Rubber Gloves . !Availab]e for all personnel { Acid Resistant
Absorbent ‘Inside building adjacent to } Capable of absorbing small spills caused
' |tanks | by minor leaks or overtopping to storage tanks.
| | -
I I
| I
I |
| |
I | :
I | s e
. | |
. e
3 & | | 3=
43 . 0m | I a3’
g N R | |
EO i < o o
30 —= M | | =
z :O | | 901::«'::
~ - | | «d IS
| |
L2 | |
| I
I I
| |
l |
| |
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6. | Evacuation Plan

- Evacuation would not be necessary since the storage
tanks are located outside of the areas normally used
‘by employees. .

- Should evacuation become necessary, an personne1 w111
exit the building to Dunvale Street. :

(attach additional sheets as necessary)’
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Emergency Pfocedures:

Check the potential emergeney.situation(s)

____-Fire | ___ Gaseous vapof release to atmosphere
Explosion X Aqueous release to surface water

Describe the actions to be taken by the emergency coordinator and other
personnel in the event of an emergency.

In the event of an accidental release of waste from the storage
tanks, the emergency coordinator will:

(1) determine if the sp111ed liquid has breached the
secondary containment;

(2) if not, he will direct employees to app1y sorbent
mater1als within the diked area;

(3) 1if the spill has breached the dike, he will determine
- if the fluid has reached the stormwater ditch on Dunvale
Street. If it has, he will inform the appropr1ate stdte
and local agencies. '
1
In all cases, the emergency coordinator will direct personnel to
repair the source of leak or spill and return any collectable spill
residue to secure containment. .

A11 employees are well trained in the handling of the hazardous
chemicals potentially contained in the storage tanks, since these
are the same materials used in the metal finishing processes. '
In addition, all employees are provided with the proper safety
equipment including gloves, aprons and face shields.

(attach additional sheets as necessary)




'B. INSPECTION SCHEDULE (attach additional sheets as necessary)

Facility Component(s) .and Possible Error, Malfunction
Basic Elements : or Deterioration

Storage Tank No. 1 Overfill/Level

Frequency of
Inspection

Daily and during pumping

Weekly

Leaks/Material of Construction
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IV. CLOSURE AND POST CLOSURE PLANS

A. Closure

.

a.
5'.

Wil facility components be closed by removing all waste and'waste
residues? : : '

X __ YES, all components closed in this manner

NO, but some components closed in this manner

NO, no components closed in this manner
State the maximum volume(s) and type(s) of waste “in house" at any
time:

1,875 gallons of waste pickling/plating solution and waste

rinsing/phosphating solution.

. List the facility components to be decontaminated, the method of§
decontamination, and the volume of waste and waste residues generated:

Facility Method of " Yolume

Component Decontamination Generated
Storage tank Steam clean 1,875 gal. wastes

235 gal. wash waters

Expeéted year of closure 1995

Estimated cost of closure  $3,300
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4 December 1985 ' TEGHNOE"U'P

Wastewater Treatment Technologies & Equipment
4103 villanova - Houston, Texas 77005 - 713/660-9130

Permits Division

Texas Water Commission
PO Box 13087 )
Austin, Texas 78711

Re: Changes to Solid Waste Registration
Metal Coatings Corporation - Registration # 31596

We rquest the following changes or additions to the Notice of Registration #
31596 for Metal Coatings Corporation, Houston, Texas:

Change - Contact Person - Mike Roundtree
Change - Phone - 713/977-0123

Section I, Waste generated . 1qé7lﬂ)»”
Add - Misc trash, pallets, shipping containers <’ 220
Add - Spent filter cartridges, listed Hazardous Waste F008 & FQO06 979 U

Section III, On-site waste management facilities
Add - On-site Hazardous Waste Storage, TWC permit # HW-50017-000

If you have any questions concerning this request and/or need additional
information, please contact me directly or Mike Roundtree at Metal Coatings.

TechnoEquip

o N

Thomas M TAller
Engineering

MCC125R1
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CONSENT TO REVOCATION OF
TEXAS WATER COMMISSION PERMIT APR 17 1986

I, (& o ,/Jﬂ , acting on behalf of
ane itTe

M €ZU/ W17 S 44%4? . , do hereby consent to
Name of Permittée

the revocation of Texas Water Commission Permit No. s/ 7 pursuant to the
provisions of 31 TAC Section 341.241(b). '

The activities regulated by the permit wére:
( ) Never begun

04 Terminated on or about(Date) /472/<§:€//
. I 4

( ) Diverted to another permitted wastewater treatment system
Please identify facility receiving waste
and the approximate date the diversion

occurred

I also certify that there are no materials remaining at the permitted site
which endanger ground or surface water quality.

- % 7 (Signature)

Permits Control & Reports Section

TOWR-0116 (Rev. 2-3-83) | : Telephone: {512)475-3318
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- GENTRAL RECORDS CoPY -
v TEXAS WATER COMMI>SION

Paul Hopkins, C_hairman Larry R. Soward, Executive Director ‘

Ralph Roming, Commissioner "Mary Ann Hefner, Chief Clerk

John O. Houchins, Commissioner James K. Rourke, Jr., General Counse!

September 19, 1986

Mr. Mike H. Rountree
Metal Coatings Corp.
P.0O. Box 36407
Houston, Texas 77231

Re: Full Facility Closure
Hazardous Waste Permit No. HW-50017-000
ISW Registration No. 31596

Dear Mr. Rountree:

'This letter is in response to your notification of closure of a hazardous waste
tank, submitted May 29, 1986. Since your closure plan was approved upon issu-
ance of your permit in February 1985, publishing of a notice and approval of
your closure plan is not necessary. Your letter of May 29, 1986 has satisfied
the notification requirement of 31 TAC 335.6. Therefore, no other action is ..
required on your part prior to closing your hazardous waste tank.

We do request, however, that you verify decontamination of the tank by analyzing
a sample of the tank rinse water for total cyanide and comparing the results to
that of a similar analysis of the water used for decontamination, prior to
rinsing, The results of these analyses should be submitted along with the.
certifications of closure to this office. Also, please contact the regional
office at least ten days in advance of commencing closure activities to allow

District personnel the opportunity to observe and split samples if they so
desire. ' :

Once closure has been completed, it should be noted that certifications of
closure must be submitted by both the owner or operator of the subject facility
. and in independent Registered Professional Engineer that closure has been
completed in accordance with the approved closure plan. Upon acceptance of
these certifications by this agency, if you have no other hazardous waste
management units subject to permitting at your facility and choose to proceed
with permit cancellation, then please complete and return the attached "Consent
to Revocation of Texas Water Commission Permit" form.

P. O. Box 13087 Capitol Station ® Austin, Texas 78711 ® Area Code 512/463-7898

3154



Y -

Mr. Mike H. Rountree
September 19, 1986
Page 2

Any further questions concerning closure and ﬁermit withdrawal should be

" referred to Cesar Farias at AC512/463-8193.

Sincerely, _
Kelly L. Meloy, Head s

Facility Unit I
Hazardous and Solid Waste Permits Section

KLM:af
Attachment .
cc: Bill Brown, TWC - Austin
Ray Austin, TWC -~ Austin
TWC Southeast Region Office -~ Deer Park

o e e - ot e . AEECEEE et oo o o e e e i e e iayre .

e o et te LML L. .t TR Mt ae iae ewr o
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December 17, 1986 ,Te'C'h no Eq u Ip |

o _ . PO Box 2046
Mr. Minor Hibbs -Humble, Texas 77347

Permit Division

Texas Water Commission
PO Box 13087 '
Austin, Texas 78711

713/446-4188

Re: Metal Coatings Corporat%bﬁ-

Revocation of Hazardous Waste Permit No. HW-50017-000

Mr Hibbs:

This letter is to certify that operation of the hazardous waste storage
facility authorized by TWC permit no. HW-50017-000 has ceased and that the
facility has been closed in accordance with the provisions of the approved

closure plan. Attached are the Tlaboratory analysis of the facility fisal

rinse water and Hazardous Waste Manifest removing the remaining wastes from

the facility. _ v

xc: MR/MCC

>

As this is the only facility authorized by the permit, we are requesting the -
revocation of the permit and have attached a 'Consent to Revocation of Texas
Water Commission Permit'.

Should additional information be required for this matter, please contact
myself or Mike Roundtree (Metal Coatings, 713/977-0123). )

.@m

D

0 L)
: 639, 59290 O,
(TRAN X
MCC12176 Mo S0r s 1605
att: lab anal, HW man, con rev \ﬂssfc',;,';"
e



CONSENT TO REVOCATION OF
TEXAS WATER COMMISSION PERMIT

M(QHREL )J Eocw\mee— VP _» acting on behalf of

(Name & TltIe)

l te.lg | %Mg £ ( '@g".n , do hereby consent to
Name of Permitteé) _

the revocation of Texas Water Commission Permit No.. £ 0O/ pursuant to the

‘provisions of 31 TAC Section 341.241(b).

The activities regulated by the pefmit were:
( ) Never begun
Terminated on or about(Date < ,
(X Terminated on or about(Date) Sepr 4,192 ¢
( ) Diverted to another permitted wastewater treatment system

Please identify facility receiving waste
and the approximate date the diversion

occurred

[ also certify that there are no materials remaining at the permifted site
which endanger ground or surface water quality.

(Signature)

S 3

elephone Number)

/az/ /9, /24

(Date)

Permits Control & Reports Section
TOWR-0116 (Rev. 2-3-83) : - Telephone: {(512)475-3318




Y 7’4

SOUTHERNPETROLEUMLABORATORESJNC

Certificate Number 086489 -
Invoice Number 204458
September 10, 1986

Metal Coatings Corporation

P.0O. Box 36407

Houston, Texas 77236

Attention: Mr. Mike Roundtree

Sample Description: Storage Tank Rerinse

Date Received: 09/04/86

Date Time Analyst
Cadmium total : < 0.02 mg/l 09/05/86 8:19 am GS
EPA storet number 01027
Cyanide total < 0.05 mg/l 09/09/86 11:50 am APM
EPA storet number 00720
pH 7.77 09/08/86 2:30 pm APM
EPA storet number 00403 .
Zinc total o - < 0.05 mg/l 09/05/86 8:38 am GS

EPA storet number 01092

Quality Assurance: These analyses are performed in accordance with
EPA guidelines for quality assurance. These procedures include

the following as a minimum requirement: comparisons against Known
standards in each run, one in ten sample splits, and a quarterly
method review against known spike samples.

|
@ SOUTHE PETROLEUM LABORATORIES, INC.

Wk

P.0. BOX 20807 P.0. BOX 31780 P.0. BOX 10278 P.0. BOX 378 P.0. BOX 548
HOUSTON, TX 77228 LAFAYETTE, LA 70803 JEFFERSON, LA 70181 ACME, M1 48810 CARTHAGE, TX 76833

Vo



- TEXAS WATER COMMISSION
,P.0. Box 13087, Capitol Station
" Austin, Texas 78711-3087
Please print or type. (Form designed for use on elite {12-pitch) typewriter.)

Form approved. OMB No. 2000-0404. Expires 7-31-86

1. G ator's US EPA ID N Manifest 2. P 1
U, fg,“g MArEa S CTXDOT2181969 . . [posument Na | ¥ 023" | RIS Feaeral taw,
S SRR RTINS ARRE. ~ e 341555
P.0. BOX 3240; 77236 L‘i §tate Generator's 1D
+. HEHEEIne TEXA (713)9770123 31596
5. Transporter 1 Company Name US EPA ID Number C. State Transporter’s ID 40008
ALSTATE VACUUM & TANKS,INC. J__mu;_q_u_zm -] Transporter's Phone (713) 4821223
7. Transporter 2 Company Name .8. US EPA 1D Number E. State Transporter's ID
e e e e e F. Transporter’'s Phone
9. Designated Facility Name and Site Address 10. ‘US EPA 1D Number G. State Facility's ID
2759 BATTLEGROUND RD. _ e T
DEER PARK, TEXAS 77536 | .TXD 097673149 . . (a )4791990
11A. |11. US DOT Description {including Proper Shipping Name, Hazard Class, and ID | 12. Containers T13-' 14 i}
HM Number) No. Type Qu::"“w mol Waste No.
8. HAZARDOUS WASTE SOLID OR LIQUID, NOS '
o ORM-E  NA9189 1 DM .;\é_z_\ P | 942720
t b. '
R
A
T
o
R
c.
d.
J. Additiona! Descriptions for Materials Listed Above ‘' - - : K. Handling Codes for Wastes Listed Above
: DO
A2 |

15. Special Handling Instructions and Additiona! information

—

16. GENERATOR'S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately described above by proper shipping name and
are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway according to applicable international and national
government regulations.

Uniless | am a small quantity generator who has been exempted by statute or regulation from the duty to make 8 waste minimization certification undar Section
3002(b) of RCRA, | also certify that | have a program in place to reduce the volume and toxicity of waste generated to the degree | have determined to be economically

practicable and | have selected the method of processing, storage, or disposal currently available to me which minimizes the present and future threat to human
health and the environment. - —

Printed/Typed Name Signature, Month Day Yea,
MICHAEL H. ROUNTREE LLMLlé
17. Transporter 1 Acknowledgement of Receipt of Materials v . Date

T
: Printed/Typed Name gnature Month Day Year
: @ZM‘ /4ca P‘.%‘ MilreS—~ - 1A )le |%E
g 18. Transporter 2 Acknowledgement of Receipt aterials v : - Date
: Printed/Typed Name Signature . Month Dsy Year
R : . ) . . l .
19. Discrepancy Indication Space
275 o Ean | VOLUME SUBJECT 70
F H A1) n '
A L& L SR \ L 3 nD ICAT'O
: DEER PARKC TEcs roon FINAL VERI®
t | 20. Facility Owner or Operator: Certification of receipt of terials covered by this manifest except as noted in tem 19.
M
v ' { Date

Printed/Typed Name

-

Signature

ﬁa’,"h Déy 32'

EPA Form 8700-22 {Rev. 4-88) Previous edition is obsolete.
TWC-0311 (Rev. 09-01-85)

Pink-TSD Facility Yell nsporter Green-Generator's first copy

White - origi
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TEXAS WATER COMMISSION

Larry R. Soward, Executive Director

Mary Ann Hefner, Chief Clerk
James K. Rourke, Jr., General Counsel

Paul Hopkins, Chairman
Ralph Roming, Commissioner
John O. Houchins, Commissioner

January 6, 1987

Mr. Michael H. Rountree

" Vice President

Metal Cocatings Corporation
P.0O. Box 36407

Houston, Texas 7723

Re: Metal" Coatlngs Corporatlon S : o
Revocatlon*ofiHazardous Waste Permlt No. HW-50017—000

Dear Mr{_Rountree

This is.i re ponse to_a 1etter wrltten to the Texas Water Commission

(TWC) on December 17, 1986 by .Thomas M. Tiller,”P.E. of TechnoEquip

requestlng revocatlon of . Metal Coatlngs Corporatlon s hazardous waste
permit, HW- 50017 -000. § o . i -

Pursuant to 311Texas Admlnlstratlve Code (TAC) 305 67 (b),f"If a

- permittee requests:or consents - to the:- revocatlon or: suspen51on of the
permit, the Executive Director- may revoke or. suspend the permit

without the neces51ty of a- publlc hearlng or commission actlon"

Therefore, effectiveuthe dateiof: thls letter, :Hazardous Waste. Permit

No. HW-50017-000%is*herebyirévoked.”: By copy of this’ letter, I am

.notifying the Te' s Water Commlss1on ‘of thlS actlon as’ set forth in
the aforementloned'rule B . ) . :

Questions or comments: hould be dlrected to Mr Rex Coffman of the
Reperts and Manageme t:stafr at DL2/463 8197

Sincerely,

Dot S

Larry R. Soward
Executive Director

cc: The Texas Water Commission

Thomas M. Tiller, P.E., TechnoEquip, P.O. Box 2046,
Humble, Texas 77347

Texas Water Commission Southeast Region Office - Deer Park

P. O. Box 13087 Capitol Station ® Austin, Texas 78711 © Area Code 512/463-7898
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CORTK

TEXAS WATER CCHiSSION

/28/88

MR. ED HATTON - o
TEXAS WATER C@MISSION

P.O. BOX 13087 .

AUSTIN, TEXAS 78711 . _ |

DEAR MR. HATTON;

PLEASE, AMEND OUR N.O.R. NO.31596 TO REFLECT THE FOLLOWING CHANGES: P
1) WE ARE CURRENTLY GENERATING SPENT SOLVENT WASTE THAT INCIUDES MEK, IPA,DMF,
TOLUENE, MINERAL SPIRITS, ACETONE, METHYIENE CHIORIDE. THESE SOLVENTS ARE USED
IN THE CTEAN-UP OF PAINT SPRAY EQUIPMENT. APPROXIMATELY TEN GALIONS PER MONTH
ARE GENERATED. PLEASE, FURNISH US WITH STATE, EPA, AND DOT IDENTIFICATION

NUMBERS AND DESCRIPTIONS.

2) WE ARE CURRENTLY GENERATING AN EVAPORATOR SLUDGE FRCM ZINC AND CADMIUM
PLATING WASTEWZ-\TER THE FEED IS FHZM CAUS'I‘IC CLEANER RINSES, SULFURIC AND HCL

Wm THE EVAPORATOR IT IS DRIED IN ONE QF OUR PROCESS

OVENS AND THEN DRUMMED. PLEASE, FURNISH US WITH STATE, EPA, AND DOT IDENTIFICATION
- NUMBERS AND DESCRIPTIONS.

3) WE HAVE ADDED A 1600 GALLON EVAPORATOR AND A BATCH WASTE TREATMENT SYSTEM.
A SKETCH IS INCLUDED.

YOUR ASSISTANCE IS GREATLY APPRECIATED. IF WE HAVE FAILED TO FURNISH COMPLETE
OR NECESSARY INFORMATION, OONTACT ME AT 713 977 0123.

THANKYOU, ;

MIKER)UN’I'REE

P.O. Box 630407 Houston, Texas 77263 (713) 977-0123
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10/4/88
vt
GLEN DAVIS . O u—’"‘n
TEXAS WATER COMMISSION - a1’ "3’ <
P.O. BOX 13087 _ co® bau“ //

AUSTIN, TEXAS 78711

DEAR MR. DAVIS;

WE ARE WORKING WITH STENNIE MEADOURS OF THE DEER PARK OFFICE TO CLEAN UP. A
SMALL PORTION OF DIRT. THAT HAS BEEN CONTAMINATED. SHE SUGGESTED I CONTACT YOU
TO REQUEST CLASSIFICATION CF THIS WASTE AS CLASS II.

THE DIRT WAS CONTAMINATED WITH SPENT ACTD AND CAUSTIC CLEANFR SIUDGES. THE CANSTIC
CLEANER WAS USED TO REMOVE OIL FROM BOLTS AND NUTS PRIOR TO PLATING. THE ACIDS
SULFURIC AND HCL, WERE USED TO PICKLE NUTS AND BOLTS PRIOR TO PLATING.

EVIDENTLY SOME CADMTUM PLATED BOLTS HAD BEEN PICKLED, AS CADMIUM IS PRESENT IN
THE CONTAMINATED SOIL. ’ITEICITYOFHOUST(I\ITESTEDTHESOILAI\DEOUNDONLY

mmmBEOUTEP'IOXICITYSTANDARDS

PLEASE, CONSIDER THIS FOR CLASS II WASTE. WE AWAIT YOUR RESPONSE TO BEGIN OUR -
REMOWVAL OF THIS SOIL. MY PHONE NUMBER IS 713-977-0123. THANKS, FOR YOUR -
ASSISSTANCE.

M.H. ROUNTREE

cc: STENNIE MEADOURS

enclosures: CITY OF HOUSTON TEST REPORTS

P.O. Box 630407. Houston, Texas 77263  (713)977-0123 . - S R
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TEXAS WATER COMMISSION 7 '

B. J. Wynne, llI, Chairman
Paul Hopkins, Commissioner

Allen Beinke, Executive Director
Michael E. Field, General Counsel

John O. Houchins, Commissioner Karen A. Phillips, Chief Clerk

November 23, 1988

M. H. Rountree

Metal Coatings Corporation
Post Office Box 630407
Houston, Texas 77263

Re: Solid Waste Registration Number 31596
Dear Mr. Rountree:

 This is in response to your letter of September, 1988 letter to
Mr. Glen Davis of the Texas Water Commission (TWC) and your letter
of August 28, 1988 to the TWC.

In the September 4, 1988 letter you requested a Class II

classification for a soil contaminated with spent acid and caustic
cleaner sludges. The EP toxicity results submitted showed a .

leachable cadmium concentration of 13.7 parts per million (ppm) 9.9

ppm and 6.65 ppm. The maximum concentration of cadmium for the \

characteristic for EP toxicity, as established by the Environmental

Protection Agency (EPA), is 1 ppm. Wastes, such as the described
contaminated soil, which leach constituents above the maximum 7

concentration limits (described in 40 Code of Federal Regulations /

(CFR) Section 261.24) are considered hazardous wastes. The waste/
‘number 974780 (cadmium bearing waste) has been assigned to this
waste for this shipment only.

Your letter dated Augqust 28, 1988 has been reviewed. The /
information submitted was insufficient to allow the TWC to classify

_your spent solvent waste and evaporator sludge.

Each generator must determine whether or not a waste is defined as a
hazardous waste (see enclosed). We realize that the definition of
hazardous waste can be quite complicated. We will therefore attempt
to provide as much assistance as we can. However, the ultimate
determination must be made by the generator of the waste. The TWC
staff cannot process any request that does not include a hazardous
waste determination.

P. O. Box 13087 Capitol Station ® 1700 North Congress Ave. ® Austin, Texas 78711-3087 ® Area Code 512/463-7830



M. H. Rountree
Page Two
November 23, 1988

A hazardous waste determination must address all of the aspects of
the definition of hazardous waste. This includes certain waste
mixtures and wastes derived from storage, processing, or disposal of
certain hazardous wastes as well as wastes listed in Subpart D of 40
CFR Part 261 ("listed" wastes) and wastes exhibiting a
characteristic of hazardous waste identified in Subpart C of 40 CFR
Part 261. '

If a waste is hazardous (listed in Subpart D or meets a
characteristic of Subpart C) there will exist a EPA hazardous waste
number for the waste. The hazardous waste numbers can be found in
the various paragraphs of 40 CFR Part 261 which define hazardous
waste characteristics and list descriptions. We encourage each
hazardous waste generator to determine the appropriate hazardous
waste number and include that number when reporting the generation
and management of that waste to the TWC.

Enclosed for your convenience is a copy of the information each
generator is required to submit to the TWC (see Generator
Notification Requirements 31 Texas Administrative Code Section
335.6) and the EPA booklet and notification of hazardous waste
action which contains 40 CFR Part 261 Subparts C and D.

For information concerning Department of Transportation (DOT)
identification numbers and descriptions, you may wish to contact the
DOT's Houston office at (713) 750-1678. 1If you have any questions,

please contact Vanessa Schiller of the Compliance Assistance Unit at
(512) 463-8175.

Sincerely,

E. V. Hatton, Head

Compliance Assistance Unit
Hazardous and Solid Waste Division
VS:bh

Enclosures

cc: Texas Water Commission Southeast Region - Dee Park Office

4§ e e —— A = 4 eeh e e — e £+ cam ® e m— — v Mt ST A & L i
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§261.24

(3) It forms potentially explosive
mixtures with water.

(4) When mixed with water, it gener-
ates toxic gases, vapors or fumes in a
quantity sufficient to present a danger
to human health or the environment.

(5) It is a cyanide or sulfide bearing
waste which, when exposed to pH con-
ditions between 2 and 12.5, can gener-
ate toxic gases. vapors or fumes in a
quantity sufficient to present a danger
to human health or the environment.

(6) It is capable of detonation or ex-
plosive reaction if it is subjected to a
strong initiating source or if heated
under confinement.

(7) It is readily capable of detona-
tion or explosive decomposition or re-
action at standard temperature and
pressure.

(8) It is a forbidden explosive as de-
fined in 49 CFR 173.51, or a Class A
explosive as defined in 49 CFR 173.53
or a Class B explosive as defined in 49
CFR 173.88.

(b) A solid waste that exhibits the
characteristic of reactivity has the
EPA Hazardous Waste Number of
DO003.

[45 FR 33119, May 19, 1980, as amended at
55 FR 22684. June 1, 1990]

§261.24 Toxicity characteristic.

(a) A solid waste exhibits the charac-
teristic of toxicity if, using the test
methods described in Appendix I1 or
equivalent methods approved by the
Administrator under the procedures
set forth in §§ 260.20 and 260.21, the
extract from a representative sample
of the waste contains any of the con-
taminants listed in Table 1 at the con-
centration equal to or greater than the
respective value given in that Table.
Where the waste contains less than 0.5
percent filterable solids, the waste
itself, after filtering using the method-
ology outlined in Appendix II, is con-
sidered to be the extract for the pur-
pose of this section.

(b) A solid waste that exhibits the
characteristic of toxicity has the EPA

Hazardous Waste Number specified in

Table I which corresponds to the toxic
contaminant causing it to be hazard-

T _ous. 4

QU UIFR LN, | (/= 1°7V Eunvigy

TABLE 1.—MAXIMUM CONCENTRATION OF CON-
TAMINANTS FOR THE ToxiCITY CHARACTERIS-
e

Regula-
EF;:).I-I!W Contarninant CAS No.2 L‘ml
{mg/L)
D004 ArSenic ............coooooveeeennn 7440-38-2 5.0
D005 7440-39-3 100.0
Do18 71-43-2 05
DOo6 ¢ Cadmium. 7440-43-8 1.0
D019 56-23-5 05
0020 Chiordane ........... 57-74-9 0.03
D021 Chlorobenzene 108-90-7 100.0
D022 Chloroform... 67-66-3 6.0
Doo7 Chromium, 7440-47-3 5.0
D023 95-48-7 4 200.0
D024 108-39-4 4 200.0
D025 106-44-5 4200.0
0026  (Cresol ... +200.0
0016 X 94-75-7 10.0
D027 1.4-Nichlorobenzene 106-46-7 75
Do28 1.2-Dichloroethane .. 107-0€-2 05
D029 75-35-4 0.7
D030 124-14-2 70.13
Do12 72-20-8 0.02
D031 Heptachlor (and its 76-44-8 0.008
epoxide)

D032 Hexachlorobenzene.......... 118-74-1 0.13
D033 Hexachlorobutadiene... 87-68-3 Qs
D034 Hexachloroethane. 67-72-1 3.0
0008 Lead....... . 7439-92-1 5.0
D013 Lindane ... 58-89-9 04
D0o09 Mercury ... '7439-97-6 0.2
Do14 Methoxychtor ... 72-43-5 10.0
D035 Methyl ethyl ketone. 78-93-3 200.0
D036 Nitrobenzene........ 98-95-3 20
D037 Pentrachlorophenol . 87-86-5 100.0
0038 Pyridine ...... 110-86-1 15.0
D010 Selenium 7782-49-2| ° 10
Do11 Silver............ 7440-22-4 5.0
D039 Tetrachloroethvlene. 127-18-4 0.7
D015 Toxaphene.......... 8001-35-2 05
D040 Tnchlosoethylene 79-01-6 05
D041 2.4,5-Tnchlorophenol... 95-95-4 400.0
D042 2,4,6-Trichlorophenol 88-06-2 20
D017 2.4,5-TP (Silvex).. 93-72-1 1.0
D043 Vinyl chloride...... 75-01-4 0.2

! Hazardous waste number.

2 Chemical abstracts service number.

1 Quantitation limit is greater than the calculated regulatory
level. The quantitation limit theretore becomes the regulatory
level.

411 0-, m-, and p-Cresol concentrations cannot be difteren-
tiated, the total zresol (DO26) concentration is used. The
regulatory level of total cresol is 200 mg/I.

{55 FR 11862, Mar. 29, 1990, as amended at
55 FR 22684, June 1, 1990; 55 FR 26987,
June 29, 1990} .

ErFecTivE DATE NoTe: At 55 FR 11862,
Mar. 29, 1990, § 261.24 was revised, effective
September 25, 1990. At 55 FR 26987, June
29, 1990, the entry for ‘“Heptachlor” in
Table 1 was corrected, effective September
25, 1990. For the convenience of the user,
the superseded text is set forth below:

46
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§261.24 Characteristic of EP toxicity.

(a) A solid waste exhibits the characteris-
tic of EP toxicity if, using the test r'net,h;}:iss
described in Appendix II or equivalent
methods approved by the Administrator
under the procedures set forth in §§ 260.20
and 260.21, the extract from a representa-
tive sample of the waste contains any of the
contaminants listed in Table I at a concen-
tration equal to or greater than the respec-
tive value given in that Table. Where the
waste contains less than 0.5 percent filter-
able solids, the waste itself, after filtering, is
considered to be the extract for the pur-
poses of this section.

(b) A solid waste that exhibits the charac-
teristic of EP toxicity, but is not listed as a
hazardous waste in Subpart D, has the EPA
Hazardous Waste Number specified in Table
I which corresponds to the toxic contami-
nant causing it to be hazardous.

TABLE I—MAXIMUM CONCENTRATION OF CON-
TAMINANTS FOR CHARACTERISTIC OF EP
Toxiciry

EPA Maximum
"uw:’sdtg“’ Contaminant tio;-“ra
number {roul r‘ams
per liter)

0004 Arsenic 50

D005 Barium, 100.0

D006 ... Cad e e 1.0

D007 . ch o 50

0008 . Lead 50

D009 ... Mercury 0.2

0010 Selenum ......... |~o

o019 Sitver 50

Dot2.. ... Endrin (1.2,3,4,10,10-hexach- 0.62
loro-1,7-epoxy-
1.4.43,5.6.7 8.8a-octahydro-
14-endo.  endo-5.8-dimeth-
ano-naphthalene.

D013 .. ... Lindane (1.2.3.4,5,6-hexa- chlor- 0.4
ocyclohexane, gamma isomer,

0014............[ Methoxychlor (1.1,1-Trichigro- 100
2,2-bis {p-methoxy-
phenyl)ethane).

DO1S.............|. Toxaphene (CuHioCl., Technical 05
chiorinated camphene. 67-69
percent chiorine). ’

D016 N 2.:_-D. (2.4-Dichlorophenoxyace- 10.0
ic acid).

D017 2.4.5-:"P Silvex (2,4,5-Trichlo- 1.0
rophenoxypropioni id).

__J xypropionic acid).

Subpart D—Lists of Hazardous
Wastes

826139 General.
;:t)eA solid waste is a hazardous
if it is listed in this subpart,

47

§ 261.

unless it has been excluded from th
list under §§ 260.20 and 260.22.

(b) The Administrator will indica
his basis for listing the classes or typ
of wastes listed in this subpart by er
ploying one or more of the followi
Hazard Codes:

Ignitable Waste........... cerreeresenens veeee (ID
Corrosive Waste ceeren
Reactive Waste (R’
Toxicity Characteristic Waste veeee (B)
Acute Hazardous Waste
Toxic Waste . =(T)

Appendix VII identifies the constit:
ent which caused the Administrator t
list the waste as a Toxicity Characte
istic Waste (E) or Toxic Waste T i
§8 261.31 and 261.32.

(c) Each hazardous waste listed i
this subpart is assigned an EPA Ha:
ardous Waste Number which precedk
the name of the waste. This numbe
must be used .in complying with th
notification requirements of Sectio
3010 of the Act and certain recor«
keeping and reporting requirement
under Parts 262 through 265, 268, an
Part 270 of this chapter. ’

(d) The following hazardous waste
listed in § 261.31 or § 261.32 are subjec
to the exclusion limits for acutely ha:
ardous wastes established in § 261.;
EPA Hazardous Wastes Nos. FO2(
FO21, FO22, FO23, FO26, and FO21.

145 FR 33119, May 19, 1980, as amended »

:g r;g8;425914$pr. 1. 1983; 50 FR 2000, Ja;
. : 40636, Nov. 7. 1986:

11863, Mar. 29, 1990) 986: 85 F1

EFFECTIVE DATE NoTE: At 55 FR 1186
Mar. 29, 1990, § 261.30 paragraph (b) was r¢
vised, effective September 25, 1990. For th

convenience of the user, the supe;
is set forth below: perseded tex

#261.30 General.

(l?) The Administrator will indicate hi
basis for listing the -classes or types o
wastes listed in this Subpart by employin;
one or more of the following Hazard Codes

Ignitable Waste

Corrosive Waste {
Reactive Waste................ : |:{
EP Toxic Waste ...... et ((;
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MEMORANDUM

TO: FILE
FROM: Kevin Jaynes
DATE: February 6, 1992

SUBJ: Summary of On-Site Reconnaissance Inspection. February 4, 1992. Metal
Coatings Corporation, Houston, Texas (TXD072181969).

The ICF KE team conducted a tour of the Metal Coatings Corporation (MCC)
facility on February 4, 1992, The ICF KE team met with the plant owner Mike
Rountree who supplied requested information and conducted the tour of the
facility.

ICF KE team leader Kevin Jaynes interviewed Mr. Rountree. The summary of the
interview is as follows:

MCCs current status sheet on file with the Texas Water Commission (TWC) dated
5-16-90 was reviewed. Mr. Rountree indicated that all the information is up
to date except that the use of filter cartridges had been discontinued several
years ago. These cartridges were used to filter the caustic bath solutions
for particles 10 to 15 microns in size.

Mr. Rountree indicated that there are currently 26 employees that work in two
shifts, on-call 24 hours a day. Operations began at MCC in 1974,

ICF KE personnel then asked Mr. Rountree to explain the contaminated soil
situation. Mr. Rountree explained that the soil had to be removed because of
high concentrations of cyanide. The soil was classified as FO06 wastes. The
contaminated soil was excavated and stored in drums. The amount stored in the
facility was approximately 4 to 6 cubic yards. Mr. Rountree then explained
the process that he undertook to find an acceptor of these wastes. Mr.
Rountree contracted Chemical Waste Management, Inc., Carlyss, Louisiana to
begin the removal in November 1990. Mr. Rountree then provided the ICF KE
team with manifests on previous removals. Chemical Waste Management, Inc. ran
profiles on the wastes to be accepted and collected three of the five roll out
containers of F006 sludges that had been mixed with the 4 to 6 yards of
contaminated soil. The remaining two roll-out containers of waste were
considered to have concentrations of cyanide too high to except. Mr. Rountree
then contracted Horsehead Resource Development Company, Inc., Rockwood,
Tennessee to remove the remaining amount of accumulated F006 sludge wastes and
the remaining cadmium contaminated soil in December 1991.

ICF KE personnel questioned Mr. Rountree of the current plant operations and
processes involved at MCC. Mr. Rountree indicated that currently Escandell



Associates, Inc. supplies a portable filter press for the de-watering of F006
sludges that are accumulated in the evaporator tank. The filter press is a
portable press mounted on a tractor trailer. Horsehead Resources will dispose
of the filter cake that is accumulated.

Mr. Rountree indicated that the roll-out containers varied in size but had
capacity for 15 to 25 cubic yards of material.

Mr. Rountree indicated that the process of removing the contaminated soil and
the continued problem of removing the F006 sludges took approximately three
years. Mr. Rountree stated that Escandell Associates, Inc. will continue to
provide the filter press service until MCC can purchase one of their own.

Future waste minimization plans include the reduction of hazardous waste
disposal to 2 or 3 manifests a year and eventual classification of the wastes
to allow for disposal in a Type II landfill.

Mr. Rountree explained the current plant process from a diagram dated 7-26-88.
Mr Rountree corrected the diagram indicating that the feed sumps are now dry,
the Chromium reduction and the treatment holding tank are no longer in use but
are now stored at the facility. MCC does not discharge any wastewaters into
the city sewer system.

Mr. Rountree indicated that cadmium plating no longer occurs at the site and
was discontinued in 1988. Some zinc plating with additional phosphate salts
still is done on-site.

ICF KE personnel questioned Mr. Rountree as to the status of the previously
permitted storage tanks that were at one time located behind the building.
Mr. Rountree indicated that one of the tanks had been cut up and sold for
scrap and the second had been moved inside and now serves as a runoff
collection basin for the sumps and containment units in the plating area.

Mr. Rountree stated that currently MCC operates under TWC generator permit No.
31596.

ICF KE personnel asked Mr. Rountree as to the reason for the soil
contamination that was reported. Mr. Rountree indicated that the
contamination was from a ruptured tank in the plating line in 1984, before
containment structures had been implemented. The area of contaminated soil
was excavated until testing by the city considered it adequate.

Current processes involve the preparation and coating of nuts and bolts for a
Teflon coating. This coating goes by the registered trade name Fluorocoat.
The application is sprayed on and then baked. Current spraying operations
involve the use of four overspray booths. These booths incorporate metal
baffles to collect the overspray. These baffles are periodically baked in the
process ovens and the dried paint is collected as an industrial waste and can
be disposed in a Type II landfill. Mr. Rountree indicated that future product
and waste minimization plans include the implementation of an Electrostatic
Reciprocating Disc for the application of the Teflon coatings.

ICF KE personnel and Mr. Rountree began the tour of the facility. 1In building
Area 1 the following items and topics were discussed:




Area 1 is a shipping and receiving area which holds an overspray booth and a
curing oven. Some product storage is here which include 55-gallon drums of
acetone, MEK and isopropyl alcohol.

Area 2 houses the remaining three overspray booths. This area also houses a
2,000 gallon phosphating solution tank. The phosphate solution is heated to
160 degrees Fahrenheit to develop phosphate crystals on parts to be coated.
There is also an 800 gallon caustic soap cleaning tank adjacent to the
phosphate solution tank.

ICF KE personnel toured the area where the 2,000 gallon evaporator tank is
housed. The tank is housed in an open area in back of the facility and has no
engineered containment structures.

Area 3 houses the electroplating lines. Mr. Rountree explained the plating
process which involves consecutive washes and emulsions in water, sulfuric
acid, hydrochloric acid, cyanide baths and phosphate salt solutions. The
plating line area is bermed with a six inch concrete berm additionally the
cyanide tank area is separately bermed. The integrity of the berm was poor
with evidence of breached integrity and attempts to patch the cracked concrete
portions. Rinse waters from the tanks are removed approximately once a week
by a diaphragm pump into holding tanks and eventually introduced into the
evaporator tank. This area also houses the old cadmium plating line that is
no longer used. These tanks are sometimes used as holding tanks for the rinse
waters if the evaporator tank is full.

Area 4 houses a grit blast booth and a shed within a shed that is used to
store miscellaneous trash and the remaining barrels from the soil
contamination collection. The drums remain in this area which have not been
triple rinsed as yet, additional soil from regular clean up of the area and
dry paint flakes for future disposal.

ICF KE personnel noted upon exiting the site that the nearest residence is
less than 20 feet west of the facility. Additionally, site sketches were
developed and surface water runoff from the facility was noted.
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DWO550 . " TEXAS WATER COMMISSION
"NOTICE OF REGISTRATION
B SOLID WASTE MANAGEMENT

i/

THIS IS NOT A PERMIT AND DOES NOT CONSTITUTE AUTHORIZATION

,/ OF ANY WASTE MANAGEMENT ACTIVITIES OR FACILITIES LISTED

BELOW. REQUIREMENTS FOR SQLID WASTE MANAGEMENT ARE PROVIDED
BY TEXAS ADMINISTRATIVE CODE SECTION 335 OF THE RULES OF THE
TEXAS WATER COMMISSION (TWC). CHANGES OR ADDITIONS TO WASTE

MANAGEMENT METHODS REFERRED TO IN THIS NOTICE REQUIRE WRIT-

TEN NOTIFICATION TO THE TWwC.

DATE OF NOTICE: 05-02-90 REGISTRATION DATE: 10-10-79

REG | STRAT | ON3NUMBER EPA 1.D. NUMBER: TXD072181
. R R O

THE REGISTRATION NUMBER PROVIDES ACCESS TO STORED INFOR-
MATION PERTAINING TO YOUR OPERATION.  PLEASE REFER TO THAT
NUMBER IN ANY CORRESPONDENCE.

COMPANY NAME: METAL COATINGS CORbORATION

P 0 BOX 630407
HOUSTON, TEXAS 77263

GENERATING SITE LOCATION:

3720 DUNVALE, HOUSTON
CONTACT PERSON: MIKE ROUNTREE
PHONE: (713) 977-0123 _
NUMBER OF EMPLOYEES: LESS THAN 100
TWC DISTRICT: 07

REGISTRATION STATUS: ACTIVE

REGISTRATION TYPE: GENERATOR

HAZARDOUS WASTE STATUS:
GENERATOR

I. WASTE GENERATED:

WASTE
NUMBER DESCRIPTION CLASS CODE DISPOSITION

001 ACID, HEAVY METAL CONTAMINATED IH 900190 ON-SITE/OFF-SITE

EPA HAZARDOUS WASTE NOS. (REFER TO 40 CFR PART 261 FOR
DESCRIPTIONS) :

002 PHOSPHATIZING SOLUTION (SALTS IH 901480 ON-SITE/OFF-SITE
PHOSPHATE, ACCLRNTS, SRFCTNTS)

EPA HAZARDOUS WASTE NOS. (REFER TO 4O CFR PART 261 FOR
DESCRIPTIONS) ¢

Odjr PLANT REFUSE, GENERAL MiSC. bl 279760 OFF-SITE

05-16-90

969



L NOTICE OF REGISTRATION (CONTINUED) — PAGE 2
: REGISTRATION NU. : 31596 |
i~ COMPANY NAME: - METAL COATINGS CORPORAT!ON

00k FILTER CARTRIDGES . IH 979720 ON-SITE/QFF-SITE

EPA HAZARDOUS WASTE NOS. (REFER TO 40 CFR PART 261 FOR
DESCRIPTIONS) : .

Il. Shipping/Reporting: Pursuant to Section 335 of the Texas

r. Administrative Code of the rules of the TWC pertaining to Hazardous
Waste management, issuance of manifests and annual reporting are
required for Off-site Storage/Processing/Disposal of the following
wastes listed in Part |. All manifested wastes should be reported on
the annual waste summary report and submitted to the TWC by the 25th
of each January for the prior calendar vyear.

001 900190 ACID, HEAVY METAL. CONTAMINATED

002 901480 PHOSPHATIZING SOLUT I ON (SALTS
PHOSPHATE, ACCLRNTS, SRFCTNTS)

004 979720 FILTER CARTRIDGES

. ON-SITE WASTE MANAGEMENT FACILITIES:

FAC NO. : FACILITY ' STATUS

01  CONTAINER STORAGE AREA . ACTIVE
STORAGE
OF WASTE NUMBER (S) oo0&4

02 TANK (SURFACE) ' ACTIVE
STORAGE _ :
OF WASTE NUMBER(S) 001, 002
1875 GAL.

03 TANK (SURFACE) ' : . ACTIVE
STORAGE
3 INTERCONNECTINGS TANKS
CHROME REACTION, TREATED HOLDING & BATCH TREATMENT TANKS

Ok  TANK (SURFACE) - ACTIVE
STORAGE : ' :
1600 GAL.
STEEL TANK-EVAPORATOR

"UNLESS OTHERWISE STATED ABOVE, FACILITIES ARE LOCATED
AT 3720 DUNVALE, HOUSTON
COUNTY OF HARRIS

[ N —

1V. RECORDS.



ThOTT WOETTEN TRk RV s T

T o

T AT ESATeS T . e

NOTICE OF REGISTRATION (CONTINUED) C e PAGE
REGISTRATION NU R: 31596 : .
COMPANY NAME: METAL COATINGS CORPORATION

A. FOR PURPOSES OF FILING ANNUAL REPORTS PURSUANT TO TEXAS
ADMINISTRATIVE CODE SECTION 335 OF THE RULES OF THE TWC
PERTAINING TO INDUSTRIAL SOLID WASTE MANAGEMENT, RECORDS
SHOULD BE MAINTAINED FOR STORAGE, PROCESSING AND/OR DISPOSAL
OF THE FOLLOWING WASTE(S) LISTED IN PART I:

001 900190 ACID, HEAVY METAL CONTAMINATED

002 901480 PHOSPHATIZING SOLUTION (SALTS
PHOSPHATE, ACCLRNTS, SRFCTNTS)

004 979720 FILTER CARTRIDGES

3
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IF SPILLED IN LOUISIANA CALL THE LOUISIANA HAZMAT UNIT AT 504/925-6595 (DAY OR NIGHT)

Vo T STATF OF LOUISIANA L TR
 DEPARTMENT OF ENVIRONMENTAL" QUALITY Ce
“HAZARDOUS WASTE DlVlSI_ON

[

P.O. BOX 44307 - : . . o
e . -
{ "BATON ROUGE, LOUlSlANA/70804 g e RS RS e o i s e ™~
PLEASé PRINT OR TYPE' "* (Form designed for use-on elite (12-pitch) typewriter.) < Form Approved. OMB No. 2050-0039. E4pires 9-30-91, \
L CUNIFORM HAZARDOUS 1. Generator's USEPAID No. .. Manlle!stN '] 2 Page 1 | Information ir. the shadett~areas ° /
: R m : -
WASTE'MANIFEST ___ |T|Xm0712(11% 4 QI (L A2 KBTI Eo
3. Generator's Name and Mallmg Address S Document Number :
MeTa Coa')' R0
G 3700 qNVAH ; Hou&d.fﬁt 7794:5 iy
4. Generator's Phone ( = Lg ) q '7'7 O' 2 3
5. Transporter 1 Company.Name. - US EPA ID Number ;
AOPT - Trock, Jm,~ - Iﬂxlhlnlslf)llhllll |4|é13
7 Transporter 2 Company Nam . . i - US EPA.ID Number S
ST A "l ILI IR
9. DeS\gnaled Fam uy Name and Site Address- . .l *1004. i US EPA ID Number . -
emigp MLNM\W/:F )NL. '
g+ 2. ™ . : STy ‘--':.‘-'"' B
CQF\HSS LA ")Olpla_? S IIIAU)Id dd‘)l?l'de\
11. USDOT Descnptlon (Includ:ng Proper Shrppmg Name Hazard Class;' nd D" Number) ~12. Containers '
‘ o " “No.* | Type Quantity " [{Wt/Val
G y oy
HAz.NAo,«» Waze.Sol «A r\\ ) s 4 on YT = N TR FONRC I
el ¢ Fool - '-
E o ) 20 : ‘/C_GJ-MM'JM J'f’A‘ENC\’ Sol: - 3—(0349'(0 QarldmMel dal 2 g Y
A b., - o : oo Y T
T
(o]
R
15. Special Handling Instructions and Additional Informalion K . N . . RN ‘
16 case oF cmd’ﬂ&.u J\ Ccodals m ‘\( ,.\D\ e\:\.x @,;‘xcé- N\ \Q Qou,\,}\.,,_,\
N3-977- 0123 aw Cwan Tad\ Suwuu A’v ‘73—47—7 4099 .
16 GENERATOR S cERT'FlﬂTlON - | hereby declare thal the .contents- ol‘ this consignment are fully md sccuralely described.above by proper .slllnpmg name and are classilied,. plcked matked. and labled, and
are in all respects in propa- condition lar transport by hlghwav accurdmg to |pplu:ab|| mlcmalloml and nlllonll governmgnl ugululmns .
~I 1 am 3 large quanmy gnnuulm I certily that | have » nmgum in pll:a o ruduu the’ voluma and mnﬂlv of ‘waste wnnrlled to the degr!! | have determsn; L] Dconom»ully pracllcable and lhal l have salecled the practicable o
method of Ireatment. storage, or disposat:currantly available 10 me which minimirs the present ang future thrast Ao human health and the envuonman\ ©O8, 3m 3 gmall quamhy genasator, | have made 8 gocd f3ith effort 16 minimize o
my waste generation and’seiact the best waste management muhod lhal is lvmlablu 10 me and that | can alford. ; ﬁ . o L]
Prmled/Typed Name - - Slgn lure - Monlh Day Year ~
! 0 | .
M. bo AT EL 14440194
T 17.Transporter 1 Acknowledgemenl ot Recelpt of Malenals ’ ) . .
x Printed/Typed Name Slgnalure L Prle - 1.7 “Monlh Day Year
N ?a . . .
g 18. ranspoﬂ’er 2 Acknomedgement of ReCElpl of Malenals ' . ) . T o .
1r Printed/Typed Name _, . i b e Signature . o T R Month Day Year
E - ST e Lt fettadbarie gl Shgt oo . oLt . R . S T .-
i o
19.Discrepancy Indication Space:- . . ', '
F Gty bl -
A G
Cc .
| R
L . .
} 20.Facility Owper or Operator: Certmcatlon of receipt of hazardots’ materials cover;d-bys\hns mamlesl except as noled in ftem 19. T
¥ Printed/Tyded Name /4 /é - fﬁa% % . Month - Day Year
Ay N 7l A/‘)/] Zf -...1441,40,(

AT

E£PA Form 8700-22 k(Rev. 9/88)‘ Previous edition is obsolete. DEQ FORM HW-3 (H 9/89) -
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T

NCEEON

- tormt” . \ s
o e STATE OF LOUISIANA R
DEPA ARTMENT OF-ENVIRONMENTAL QUALITY
o« HAZW@US WASTE DlVlSlON
%5%P.0. BOX 44307 :

:BATON-ROUGE, LOUISIANA 70804 .
- PLEASE PRINT OR TYPE  (Form designed for. use on elite (12-pitch) typewmer)

haded\eu:eis

A UNIFORM HAZARDOUS: 1. Generator's US EPAID No. .D Manlfe‘slN ‘| 2. Page 1.: Inlormathon e shaded ~areas
. LeJol B} n o.. |- ..
WASTE MANIFEST [T %DI0I72 LS 1Y Qzl ST A i B W required by Rederd
3. Generator's Nare and Mailing Address : ité umber = # 10
ek Co«\v
. 3700 DU~V c\ieus‘guﬁ -77043
Generator's Phone ( 7] |'5 ) '7'7_0\ 2.2 -
| 5. Transporter 1 Company Name ’ US EPA ID Number .~ . [
S ety Tuching OKm‘h@_xngLle&
7. .Transporler 2 Con:lpan_y Name, . I St - U§ EPA D Number R
: I-l l RN
,-:: 9. :De‘siznaled Facilit Name and Site Address - ¢ % 10. . - - US EPA ID Number .
p Qe N\gy VA - )
| S Ay .
18 \-Z.‘?:N\GQ?‘S"‘O " ,\ R SN
R u: :-.." B -I .
! Cor\wss.LD 06k3 U Ao lololgnlzion [LEgy a2 <216a
% g . USDOT Descnp on (Includﬂ _Proper Sh:ppmg Name Hazard Class nd 'ID Number) ! : ?2 Canlalners ) . ' -1—10::-3'. ] U1:|l
= . s gU\- 09\ M@\l-\\\(l AP~ - “No.” Type " Quantity wt/Vol
. B “"@m\w w“&% 0TV RO ORI MA%"\ - B
o3 RQ lsbde S50 | v
g mui¢ Plehiy Sol; -\‘b‘ls«s&» ddicimooelzs
; et _1T\ b. | . 1o - }
E: -
L eln N
S C. i ' . : .
3 p— NN NN
T .
‘ <
: =z
. =
@
2
QO.
R
AW
xI
—
-
g
< 15. .Special Handlln nstructions and Additional Information, o : . -
2 o Chse ST @ N Qo*a\ | \Q \[§\ & &O\\V ‘&
2f and cuom n‘\:\ : ;M - _\% S N\ Qa \m‘é\‘, Cmﬂzs
g § \5\ 47:1~
y-d ' .
a e IR
w 3 St R N - .o .
; ' 16 GEN ERATOR S cERTlFlCATlON ‘1 hereby declare that (ha contents. ol this consignment are tuliy and accurately described above by pvopu shlppmg name’ and are-classified, pulad marked, and labled; and )
a are in all respects in proper :ondmon for. transport by hlghway ac:mdmg lo3 Ie national and nillonal v ) 1.
[72] 1 [ am a large quanmy genemor I cetlfy lhﬂl | bave 8 program ‘in placa 16 reduce lhe volume and lun:uv of waste generated 1o the degtee l have de med to be acunomncally pn:ucable nnd (hu l have selected the practicable - o
E < method ol treaiment, storage, or disposal currently: availabie to me which ‘minimiza the present and future threat to human hullh and 1he environmen., Oﬁ Iam a- small qunnmv ganeratpr, | have made a good laith eilnn to minimize o
my waste generation and”select the best wasta management method that is available to me and that | can alford. - - I : ' ! L]
Pnnledﬁyped ' : : Slgn ure oL Monrh Day Year ';
T | 17.Transporter 1 Acknowledgement of Receipt of MaleriaIS' : s ¥ : - - .
2 Prmted/Typedﬁ;m .. Month Day. Year
N ..
s Yy @/ml S [214] \l-\l‘{l\
g 18.Transporter 2 Acknowmdgemenl of Re xpt of Materials | ! ’ . ' > . : -
E Prinled/Typed Name .- ., . N ' Signature - . . . S .. . L . . ... Month Day VYear
R ' il B e I
. 19.Discrepancy Indication'Space - . tv. e euiboan ot L e ol :
A
c
|
L
I,
T
Y . Pnnted/Typed Na e Srgnature Month Day Year
g co }\&m"‘ ?_ ol -m 1l 30

EPA Form 8700-22 k(Rev 9/88) Previous edition is obsolete. '+ DEQ FORM HW-3 (R 9/89)
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IF SPILLED IN LOUISIANA CALL THE LOUISIANA HAZMlAT UNIT AT 504/§25-6595 (DAY OR NIGHT)

STATE QF LOUlSIANA

DEPARTMENT OF ENVlRONMENTAL.QUA_LITY

PLEAW OR TYPE (Form desrgned for use on ehle (12 pnch) lypewmer)

HAZARDOUS WASTE DIVISION.
*  P.O.BOX 82178 .
BATON ROUGE, LOUISIANA 70884-2178

Form Approved OMB No. 2050- 0039@-30-92

18001

e

i

~UNIFORM HAZARDOUS
WASTE:MANIFEST

1. Generalor s US EPAID

QFAA!l

Manifest

2. Page 1

Information i the shaded areas
;s not required by Federal
aw. .

-4

3. Genera!or s Name and Mailing Address - M_e 7‘;4/ CO!‘%
Yo 7?1‘—700 Ounpnle

DuS‘/'on/ TexAas.

Generator's Phone ( ?‘ /3) 9 ; ) /ZZ

319 6?.5?%7%;‘ 7
Conip,

FF063Z

Cl\QMchL ‘/\)

Transporter 1 Company N

& mwwd-

rnu

US EPA ID Number

Transporter 2 Company Name

lLI

bam%aqzaafh

US EPA ID Number

e LlL

9.

C:4”JH5>

esignated Facility Name and

QM,CAL LJA& eAddressA AOUL
LT 2, @ox /759‘ '
?-0&63

M?VV/L' LA&:{
L@IQQQQ? :2 2

Eiif’iZ:_ "“’Z"c_;/g ',
5@”

US DOT Descrrpllon (Includrng Proper Shlppmg Nam

.'~r(

e Hazard Class

+12. Containers’

\kl\lo:_ -

and ID Number)

Type

Quantity

* ZQ( HA}AAG/DM NA‘ZE_ 50‘/

/\/M

d,

%§ne@$kx§§g~

DOAPIMZMEO

oAM=

-JAMQ@QTw

.. Ctra., A

H88¢ e 24

a0330|

15. Specral Handlrng Instructlons and Addmonal In!ormallon

TF gpr//ﬂo(!l dCCaM MCJL‘ CA—(MIC/I( L)/LSQ
Q_Qs\,\T\Q\\ WQ—‘\Q\\

pf

\\@_Q. Xmﬁx&\%

(5205) 55&

-1

.t

I | am & largs quantity generator, § cerlity that | have 3 program in plm to reduce the volume lnd toxicity of waste gennrmd to the degree | have delurmme
method of treatment; storage, or disposal currently svailable to me-which minimize the present and future threat to human heglth and the environment: OR; Il}(m a small
my waste generation and selact the best waste mansgement method that is avmllbl! 1o me and that | can afford. . U

-16. GENERATOR S CERTIFICATION I hareby declare ‘that the contents of*this consignment-are fully and accurately described sbove by proper shipping name and are clnslhad packed, marked, ang labled, and
are in all respects in proper condition lor.transport by highway, Itcordmg to apphcabl: mlemallonal and national govurnmam regulations.

o ha ecopbmically pracucab!e and that | have selected the praclicable

nnmy ganemor | have made 3 gnod lurlh eflort to minimize

PrlntfiiIlT)j( Y

Prrmei_g yps4l Name . Srg Month Day Year
Y M NoGn € .. .. |/192|/|K|f/
T 17.Transporter 1 Acknowledgement of Receipt of Materials N
R Prrnted/Typed Na k Slgn . Month Day ? |
N .
: “Sawes NG 1/4 6
g 18.Transporter 2 Acknowiedgement of Recerpt of Materials : ~ -
AT Prmted/Typed Name ’ . Srgnat_ure nlh Day Year
E i e T .
G . ] |
19.Discrepancy Indication Space - i . : . '
F : A ol . !
A " ' » .
C : .
1 [
L
"r 20.Facility (ﬁqerﬁ Operator Certmcatron of recerpt of hazardous malenals covered by thls-tqam]s,l except as noted in Ilem 19. ,
Y- .

aedl
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TER COMMISSION
%X 13087, Capitol Station® _*
stin, Texas 78711-3087

. S a3 Form approved. OMB No. 2050-0039.' expires 09-30-91
ii A UNIFORM HAZARDOUS * " | 1. Generator's US EPA IDNo. - Manifest 2.Page ! | |ntormation.in the shaded areas

WASTE MANIFEST. .. . mb@ﬂ /&/?é? Jgozur?le‘o ot / -is not required by Federal Iaw.

3. Generator's Name and Mailing Address

I>4€.TCLL., @otmﬁj d.on_7o

4. Gfer}re%éré%hone '7/3 ) ‘]7 7 0/,,‘1—.3

g Please print or lype. (Form desrgned for use on elite {12- pnch) typewriter.)

IR L e

. 5. Transporter 1 Company Name : ) 6. :US EPAID Number - ¢ .. [[C#
VWP Thuekiprs' iye” |TRD DSOS | 4/63 B
* 7. Transporter 2 Company Name 8. US EPA ID Number .. ; C
. L Ce ransporien
9. Designated Facility Name ‘and Site Address o 10. US EPA 1D Number H ;

o Honse Hean Ressaqzc & iDevelppien o IME st pi
: = -
| Aecknsng Tennessea \TMND.§B.4. ) L OF G F '"'yqs&:g

11A. | 11. US DOT Description (mcludmg Proper Shlppmg Name, Hazard Class and lD 12, Comamers B .ﬂo?él
HM Number) “Noi"*| Type Quantity

}33. ' @ ﬂa&a&om{f Vt/a?.s/*e_ SoAOTNOS T oRME | |

Vo ‘7/6‘7@.04) R @Mm,mewf/m)zz%% >/ \ct| #2001

DO—A>TIMZME

15. Specral Handlmg Instructlons and Addmonal lnformatlon '

IN Cas e o f emefz_cse;vc7 conrqu que,maL 2 Cowra.a,
Mike Raenrm<< . 713. 977 0243 . " L |

16. GENERATOR'S CERTIFICATION: i hereby declare that the contents of this consignment are 1u||y and accuralely described above by proper shipping name and are -
. classified, packed, marked and’labeled,” and are in"all respecis in proper condmon for transpon by highway according to apphcable internationaf and national
i government regulations, including applicable state regulahons g

) It | am a farge quantity generator, | certiy that | have a program in place lo reduce the volume and 1oxlcrty of wasle generated lo lhe degree | have determined to be
economically. practrcable and that | have selected the prachcable method o treatment, storage, or dlsposal curre ilable to me which minimizes. the present and
future thréat to human health and the envrronmem OR,dt.f am a small quantity ‘generator, | have made a goo nh efjort to mrnrmrze my waste generallon and select
the best waste management method thatis avarlable 16 me ‘and that | can aﬂcr/d. ’

et O
{

Printed/Typed Name - TN TR e e W% <. ‘Month Day Year
MY, l?oqnme e m @ /11519 A

; 17. Transporter 1 Acknowledgement of Receipt of Materials . Date :

A Pri ed/Typed Name | .. g e e Sign% . M . . ., . -Mgpth Day Year

A (RS TE-T PRREERNREIY SR e T A ﬁ?

s ((j/’h [ £ D /%LLUL 2 Llenn &

g 18. Transponer2Acknowledgement of Recelpt of Materrals ot j SR e e ) L B Date

T Prln\ed/Typed Name - - | Signature - s ’ " Month Day Year
19. Discrepancy lndién,Space Genetanor, o Plense  USerS Digiy MoATesT NG .
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A

% 20. Facrmy Owner or Operator Certmcatron of recenpt of hazardous ma(errals covered by thrs manlfes( except as noted in Item 19 *
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¢

"Month Day Year
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“ Y’“c{ L R e _eAOOMQAQ 10116192

. TWC-0311 {Rev. 01/01/89) . Whne onglnal Pink-TSD Facrllty Yelfow- -Transporter  Green- Generator's first copy
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/ﬁg;e print or type. (Form designed for use on ehle (12-pitch) typewriter.)

Form approved. OMB No. 2050-0039, expires 09-30-91

' UNIFORM HAZARDOUS - - |1. Generators US EPA |D No. '~ . Manitest | 2. Page ¥ Information in the shaded areas
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9. Designated Facility Name.and Site Address ’ 10. US EPA ID Number *
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16. GENERATOR'S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately described above by proper. shlpplng name and are -.
classified, packed, marked, and’labeled, and are in all respects in proper condition for transport by hrghway according to applicable international and national

government regulations, including applicable state regulations. . L
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* 'TEXAS WATER COMMISSION
P.O. Box 13087, Capitol Station
Austin, Texas 78711-3087

Please print or type. (Form designed for use on elite (12-pitch) typewriter.)

Form approved. OMB No. 2050-0039. expires 09-30-91
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DIGITAL MODELS FOR SIMULATION OF GROUND-WATER
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By |
Jerry E. Carr, Walter R. Meyer,

William M. Sandeen, and lvy R. McLane
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INTRODUCTION

Purpose and Scope of This Report

The freshwater aquifers along the Texas Gulf Coast(Figure 1) supply large quantities of water
for municipal supply, industrial use, and irrigation. However, extensive development of these
aquifers has resulted in large declines of water levels in wells, land-surface subsidence, and
saltwater encroachment. The purpose of this study, conducted by the U.S. Geological Survey in
cooperation with the Texas Department of Water Resources, was to develop a means for predict-
ing declines in the altitudes of the potentiometric surfaces in the Chicot and Evangeline aquifers
for various conditions of pumping. Because of the complexity of the hydrologic system, digital-
computer models were used to simulate the declines that would result from given pumping
stresses. This report discusses the hydrologic
data needed to construct and calibrate the
models. It also presents maps showing the
observed and simulated declines in the alti-
tudes of the potentiometric surfaces and the
observed and simulated subsidence of the
land surface.

The Texas Department of Water
Resources makes copies of the model and
documentation available through the Texas
Natural Resources Information System.
Please contact the Texas Natural Resources
Information System, P.O. Box 13087, Austin,
Texas 78711, telephone 1-(612)-475-3321.

The study area was divided into four
Figure 1.—Location and Extent of the Study Area subregions—eastern, Houston, central, and




southern. A digital-computer model was constructed and calibrated for each subregion. The
coastal area was arbitrarily divided into a northern and southern region for presentation of the
maps within the report. These maps show the approximate altitude of the base of the Chicot and
Evangeline aquifers, the estimated transmissivities and storage coefficients of the aquifers, and
the thickness of the clay beds. The modeling procedure consisted of selecting an existing
computer program and modifying it to conceptually represent the hydrologic system. For each of
the subregions, a generalized model (minimodel) was constructed and calibrated before con-
structing and calibrating a detailed model (maximodel).

For the purposes of this report, only a brief discussion of the hydrogeology is presented. For
additional information on the hydrogeology of the coastal area and on the hydrologic problems
related to the withdrawals of ground water, the reader is referred to the reports listed in the
section “‘Selected References.” '

History of Hydrologic Modeling Along the Texas Gulf Coast

Previous hydrologic modeling along the Texas Gulf Coast was conducted for the Houston
area, where the greatest amount of ground-water pumping and corresponding water-level
declines have occurred. The first hydrologic model (Wood and Gabrysch, 1965) was an electric-
analog model that included about 5,000 square miles (12,950 km?)in Harris, Galveston, Brazoria,
Fort Bend, Austin, Waller, Montgomery, Liberty, and Chambers Counties. This model, which was
constructed on the basis of data collected since 1931, was used primarily to predict watér-level
declines under various conditions of pumping. This first attempt to model the ground-water
system was reasonably successful, but the usefulness of the model was"limited because the
simulations required that the aquifers be operated independently and the results of pumping in
the western part of the area could not be simulated.

The second model (Jorgensen, 1975) was an electric-analog model that incorporated
additional hydrologic data and reflected more advanced concepts of the hydrologic system. These
concepts included consideration of the vertical movement of water between the aquifers and the
allowance for water to be derived from the clay beds. This model expanded the area of the first
model to about 9,100 square miles (23,570 km2) to minimize the boundary effects caused by
long-term pumping. Jorgensen (1975) noted that additional hydrologic data and modification of
the model would be needed for studies of such problems as saltwater encroachment and land-
surface subsidence.

The third model (Meyer and Carr, 1979) was a digital-computer model, representing an area
of 27,000 square miles (69,930 km?), that provided an easier means of varying hydrologic
properties during the calibration process. This model also was used primarily to predict water-
level declines under various conditions of pumping. In general, each of the models was designed
to simulate the effects of steady withdrawals of water from well fields for 1 year or longer.

| :




Metric Conversions

Metric equivalents of “inch-pound’’ units of measurement are given in parentheses in the
text. The “inch-pound’’ units may be converted to metric units by the following conversion factors:

From Multipy by To obtain
foot 0.3048 meter (m)
'! foot - 3.2802 meter-' (m~-')
~ foot per day 0.3048 meter per day

(ft/d) (m/d)

foot squared per day 0.0929 meter squared per day
(ft2/d) (m2/d)

inch per year 2.54 centimeter per year
(in/yr) (cm/yr)

mile 1.609 kilometer (km)

million gallons per day _ 0.04381 cubic meter per seconc

square mile 2.590 square kilometer (km2)

National Geodetic Vertical Datum of 1929 (NGVD of 1929): A geodetic datum derived from a
general adjustment of the first-order level nets of both the United States and Canada, formerly
called "'mean sea level.”

HYDROGEOLOGY OF THE TEXAS GULF COAST

The hydrogeologic units are the Chicot aquifer, Evangeline aquifer, and the Burkeville
confining layer (Figures 2 and 3). These units are composed of sedimentary deposits of gravel,
sand, silt, and clay. The geologic formations, from oldest to youngest, are: the Fleming Formation
and Oakville Sandstone of Miocene age; the Goliad Sand of Pliocene age; the Willis Sand, Bentley
Formation, Montgomery Formation, -and Beaumont Clay of Pleistocene age; and alluvium of
Quaternary age. The relationship between the hydrogeologic units and the geologic formations
(stratigraphic units) is given in Table 1. With exception of the alluvium and the Goliad Sand, the
formations crop out in belts that are nearly parallel to the shoreline of the Gulf of Mexico. The
Goliad Sand is overlapped by younger formations east of the Brazos River and is not exposed at the
surface in the coastal area. The younger formations crop out nearer the Gulf and the older ones
farther inland. All formations thicken downdip towards the Gulf of Mexico so that the older
formations dip more steeply than the younger ones. Locally, the occurrence of sait domes, faults,
and folds may cause reversals of the regional dip and thickening or thinning of the formations.
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INTRODUCTION

The purpose of this report is to provide information about ground-water
withdrawals, changes in ground-water levels, ground-water quality, and trends
in land-surface subsidence in the Houston district during 1980-84. Some data
collected prior to 1980 and during the early spring of 1985 are presented to
establish long-term trends and relations.

The Houston district, as described in this report, includes all of Galves-
ton County and parts of Brazoria, Chambers, Fort Bend, Harris, Liberty, and
Waller Counties (fig. 1). Many homeowners, well drillers, industrial-plant
managers, and State and municipal officials provided information for this
report. Financial support was provided by the city of Houston and the Harris-
Galveston Coastal Subsidence District in a cooperative agreement with the U.S.
Geological Survey.

GEOHYDROLOGY OF THE STUDY AREA

The geohydrologic units discussed in this report primarily are the Chicot
and Evangeline aquifers. The Jasper aquifer also underlies the Houston dis-
trict, but contains water of poor quality except in the northern part of the
district. Only two wells presently are known to yield water from the Jasper
aquifer in Harris County. These aquifers are composed of sedimentary deposits
in the Coastal Plain physiographic province. The province is a broad plain
underlain by a southeasterly thickening wedge of layered beds of clay, silt,
sand, and gravel. The geologic formations in the study area are, from oldest
to youngest: The Qakville Sandstone and Fleming Formation of Miocene age; the
Goliad Sand of Pliocene age; the Willis Sand, Bentley Formation, Montgomery
Formation, and Beaumont Formation of Pleistocene age; and alluvium of Quarter-
nary age. The relation among the geohydrologic units and the geologic forma-
tions is given in table 1. A generalized geohydrologic section of the Chicot,
Evangeline, and Jasper aqu1fers through Montgomery, Harris, Brazoria, and Ga]-
veston Counties is shown in figure 2.

Chicot Aquifer

The Chicot aquifer includes all deposits from the land surface to the top
of the Evangeline aquifer. The Chicot aquifer is composed of the Willis Sand,

Bentley Formation, Montgomery Formation, Beaumont Formation, and Quaternary

alluvium. The altitude of the base of the Chicot aquifer is shown in figure 3.

The discontinuous sand and clay layers of the Chicot aquifer in some parts of
the study area are separated into an upper and Tower unit (Jorgensen, 1975, p.
10). When the upper unit of the Chicot aquifer cannot be defined, the aquifer
is undifferentiated. The Chicot aquifer is under confined conditions except in
the northern part of the district. Generally, in southeastern Harris County

ounty, the Chicot aquifer contains a thick sand section
that has a re]atlvely large (as much as 75 ft/d) hydraulic conductivity Jorgen-

sen, 1975, p. 15). This sand unit has been intensely pumped and is known local-
1y as the Alta Loma Sand (Alta Loma Sand of Rose, 1943). In this area, there

also is another sand unit within the Chicot aquifer referred to as the middie

Chicot aquifer. The Chicot aquifer is the main source of ground water in Gal-

veston and southern Harris Counties.




Table 1.--Relations among

geohydrologic units and geologic formations

Geologic classification

Geohydrologic unit

Sys- Stratigraphic Houston district | Houston district
tem Series unit (Lang, Winslow, (Jorgensen, This report
and White, 1950) 1975)
Holocene Quaternary Alluvial
Q alluvium deposits
u C c
h h
a Beaumont i i
Formation c’ Upper ¢ | Upper
t P B 0 unit o | unit
1 e t t
e e Montgomery a C
i Formation u 1
r 3 m a
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Evangeline Aquifer

The Evangeline aquifer, composed of the Goliad Sand and the upper part of

the Fleming Formation, is similar in Tithology to the Chicot aquifer. One dif-
ference between the two aquifers is that the Evangeline aquifer geherally has a

smaller hydraulic conductivity than does the Chicot aquifer. The contrast in

hydraulic conductivity and a difference in water Tevels are the bases for sepa-
rating the Evangeline aquifer from the Chicot aquifer. The altitude of the
base of the Evangeline aquifer i1s shown in figure 4. The Evangeline aquifer is
the major source of ground water in the Houston district. In Galveston and

southern Harris Counties, water in the Evangeline aquifer is saline and is not

used.

Jasper Aquifer

The Jasper aquifer is composed of interbedded sand and clay layers con-
sisting aTmost entirely of terrigenous clastic sediments. The approximate alti-

tude of the top of the Jasper aquifer is shown in figure 5. Because the Jasper

aquifer underlies shallower aquifers, withdrawals from the Jasper aquifer in

terms of total withdrawals in Harris County are not significant. However,

hydraulically it is capable of yields of as much as 3,000 gal/min to wells in
adjacent Montgomery County (Baker, 1983). Only the upper part of the Jasper
aquifer is utilized in Harris County. )

DEVELOPMENT OF GROUND WATER

Several publications document the historical development of ground-water
withdrawals in the Houston district (Wood and Gabrysch, 1965; Gabrysch, 1972,
1980, 1982; Jorgensen, 1975; Carr and others, 1985). The areas discussed in
this report are Houston, Katy, Pasadena, Baytown-LaPorte, Johnson Space Center,
Texas City, and Alta Loma (fig. 6).

Prior to 1977, ground water was the major source of freshwater available
in the Houston district. Small quantities of surface water obtained from Lake
Houston on the San Jacinto River had been available in parts of the Houston
district since 1954. The city of Galveston began using surface water from Lake
Houston in 1973. In Tlate 1976, surface water from Lake Livingston on the
Trinity River became available. The availability of the increased surface
water caused ground-water production to decrease substantially in all areas of
the Houston district except the Katy area. .

In areas to the north, west, and southwest of the Houston area (fig. 6),
ground-water withdrawals for public supply have steadily increased due to urban
expansion and the lack of surface water. The average daily ground-water with-
drawals for public supply, industrial use, and irrigation in the Houston dis-
trict during 1975-84 are listed in tables 2-4.

In general, until 1977, water levels in wells in the Houston district were
declining. However, during the last several years, Houston-and several -adjacent
areas have been converting from ground water to surface water as the main water
supply. With the increasing conversion from ground-water use to surface-water
use, water levels in wells in the Chicot and Evangeline aquifers began to rise

-10-



Table 2.--Average daily withdrawals of ground water in Harris County and

parts of Fort Bend and Waller Counties, 1975-84

Ground-water withdrawals

Area Use (million gallons per day)

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984

Houston Public supply:
City of Houston 150.7 163.4 185.2 188.9 203.0 219.7 217.5 221.4 180.3 186.5
Surburban 23.5 24.8 28.5 29.4 22.9 27.4 25.3 29.5 27.6 28.9
Industry 8.1 9.0 8.0 8.1 6.9 6.7 6.2 5.2 4.1 3.0
Irrigation .8 .8 .8 .9 .7 1.0 .7 .9 .5 .8
Subtotal 1831 I98.0 222.5 227.3 233.5 254.8 249.7 ¢57.0 212.5 219.2
Katy Public supply 11.4 15.3 24.2 29.9 31.5 43.9 49.6 64.0 62.2 74.1
Industry 11.6 10.8 12.9 14.2 13.1 16.5 13.6 11.2 12.2 13.4
Irrigation 110.1 104.5 84.4 109.9 82.0 97.8 98.4 94.7 40.0 62.5
Subtotal T133.1 130.6 121.5 154.0 126.6 158.2 161.6 169.9 114.4 150.0
Pasadena Public supply 16.3 16.7 16.9 16.6 15.1 17.6 16.6 13.8 15.8 16.2
Industry 93.9 89.1 66.4 46.3 33.0 30.6 28.1 25.0 25.8 23.7
Subtotal 110.2 10%5.8 83.3 62.9 48.1 48.2 48,7 38.8 416 39.9
Baytown- Public supply 8.5 9.3 9.8 11.4 10.6 11.1 6.8 4.8 4.3 4.4
LaPorte Industry 17.6 17.2 12.3 10.2 3.8 1.8 .9 .8 1.0 .8
Subtotal 26.1 26.5 22.1 21.6 14.4 12.9 1.7 5.6 5.3 5.2
Johnson Public supply 6.5 4.9 3.4 4.0 3.4 4.5 3.9 4.6 4.1 4.1
Space Center  Industry 13.6 15.6 4.0 1.0 .5 .3 .2 3 .2 .6
Irrigation .1 .1 .1 .1 .1 .1 .1 .1 .1 .1
Subtotal ~20.2 20.6 . 7.5 5.1 3.0 13 4.2 5.0 4.4 4.8
Other areas Public supply 5.6 5.3 6.6 7.2 8.7 11.9 11.9 14.1 12.5 16.8
in Harris Industry - - -- -- .3 .1l .1 .1 .1 .1
County Irrigation .3 .7 .8 2.3 1.3 .9 1.5 .4 -6 1.2
Subtotal 5.9 6.0 7.4 9.6 10.3 12.9 13.5 14.6 13.2 18.1
Total 478.6 487.5 464.3 480.5 436.9 491.9 481.4 490.9 391.4 437.2
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in the eastern parts of Harris County. Although this report focuses on water-
level changes during 1980-84, for long-term perspective, water-level changes
from 1977 to 1985 in wells in the Chicot and Evangeline aquifers are shown in
figures 7 and 8; 1977 was used as the base year for determining water-level
changes because most conversions from ground water to surface water were made
that year. During 1977-85, the water-level changes in wells in the Chicot
aquifer in the Houston district ranged from rises of as much as about 140 ft to
declines of as much as about 80 ft (fig. 7). Water levels in wells in the Evan-
geline aquifer from 1977 to 1985 ranged from rises of as much as about 120 ft
to declines of as much as about 140 ft (fig. 8).

The water-level changes in wells in the Chicot and Evangeline aquifers
during 5 years, spring 1980 to spring 1985, are shown in figures 9 and 10. The
altitude of water levels in wells in the Chicot and Evangeline aquifers during
spring 1985 are depicted in figures 11 and 12.

Only a few wells have been completed in the Jasper aquifer in Harris
County. Three of these (LJ-60-60-306, LJ-60-61-210, and LJ-65-07-905) are
located in the northern part of the county and two in the western part of the
county (fig. 6). The two wells (LJ-65-03-501 and LJ-65-03-505) drilled in the
western part of the county were once used as a water source for a health resort.
Of the three wells drilled in northern Harris County, one (LJ-60-60-306) is
used for public water supply. From 1980 through 1984, this well produced about
0.26 Mgal/d of water. Water from the second well (LJ-60-61-210) in northern
Harris County is used to repressure oil-producing zones. No recent water-level
information is available for this well, but in 1968, the well was flowing. The
U.S. Geological Survey, in cooperation with the Harris-Galveston Coastal Subsid-
ence District, drilled the third well (LJ-65-07-905), an exploratory well, to
the Jasper aquifer near the Lake Houston dam in 1979. The water level of this
well was 80 ft above land surface on December 3, 1979, compared to 68 ft above
land surface on December 5, 1984.

Houston Area

The Houston area, located in central and south-central Harris County,
includes most of the city of Houston and several densely urbanized areas adja-
cent to the city. The Evangeline aquifer supplies most of the ground water
used in the Houston area. Some wells in the Houston area are screened in both
the Chicot and Evangeline aquifers.

Ground-Water Withdrawals

The quantity of ground water used by the city of Houston increased from
1975 through 1982 (table 5). However, since 1982, the quantity of ground water
used has rapidly decreased. Ground-water contribution to the total water sup-
ply for the city of Houston during 1984 was 50.5 percent, the smallest percent-
age since 1978. The quantities and percentages of ground water and surface
water used by the city of Houston between 1975 and 1984 are listed in table 5.
For most years since 1975, ground water has supplied slightly more than 50 per-
cent of the total water supply with a mean of 53 percent for the 10 years.
During 1984, ground-water withdrawals were 186.5 Mgal/d or 50.5 percent of the
total water supply. Ground-water withdrawals during 1982 were 221.4 Mgal/d, a
historical high. During 1982-84, ground-water withdrawals decreased by 34.9
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Table 5.--Average daily use of ground water and surface water by the

city of Houston, 19/5-84

(million gallons per day)

Use

Percentage of

Year Ground water Surface water Total ground water
(treated plus to total
untreated)
1975 150.7 148.8 299.5 50.3
1976 163.4 175.5 338.9 48.2
1977 185.2 184.6 369.8 50.1
1978 188.9 196.1 385.0 49.1
1979 203.0 171.1 374.1 54.3
1980 219.7 174.3 394.0 - 55.8
1981 217.5 167.1 384.6 56.6 -
1982 221.4 163.7 385.1 57.5
1983 180.3 157.2 337.5 53.4
1984 186.5 183.0 369.5 50.5
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Mgal/d. The total water used by Houston also has decreased from the peak of
394.0 Mgal/d during 1980 to 369.5 Mgal/d during 1984. The reduction in total
water use may be related to the depressed economic conditions existing in the
Houston area during the past several years (1982-84). . Precipitation records
indicate the decrease in water use is not due entirely to climatic conditions.
The average precipitation deviation during the summer. months (June, July, and
August), when water use is greatest, is shown for 1976-84 in figure 13. During
1981, summer precipitation was 10 in. greater than average and the total water
used by the city of Houston was 384.6 Mgal/d. Ouring 1982, summer precipita-
tion was 3.7 in. less than normal, but, compared to 1981, total water use only
increased by 0.5 Mgal/d to 385.1 Mgal/d (table 5). During 1983, summer precip-
jtation was 9 in. greater than average and total water use decreased to 337.5
Mgal/d (table 5). Although some decrease would be expected because of increased
summer precipitation, the total water use was the smallest since 1975 (table
5). During 1984, summer precipitation was 2.1 in. less than average and total
water use increased to 369.5 Mgal/d (table 5). Although this increase was
substantial compared to 1983, total water use was the second smallest since
1976 (table 5).

Changes in Water Levels

Water-level changes in wells in the Chicot aquifer from spring 1980 to
spring 1985 ranged from rises of as much as about 60 ft in the eastern part of
the Houston area to declines of as much as about 40 ft in the southwestern part
of the area. In the eastern part of the Houston area, the water level rose
about 7 ft in well LJ-65-14-738 (fig. 14) from January 1980 to January 1985.
The hydrograph of well LJ-65-12-801 (fig. 14), completed in the Chicot aquifer
and located in the western part of the Houston area, shows a water-level decline
of about 12 ft during the same time.

Water levels in wells in the Evangeline aquifer rose as much as about 60
ft in the eastern part of the Houston area from 1980 to spring 1985 due to
decreased ground-water withdrawals in the Houston and Pasadena areas (fig. 10).
However, water levels in wells in the Evangeline aquifer declined as much as
about 60 ft (fig. 10) in the western part of the Houston area due to continued
ground-water withdrawals there and increased withdrawals in the adjacent Katy
area. The hydrograph-of well LJ-65-21-302 (fig. 14), located just south of the
center of Houston, shows a water-level rise of 33 ft from January 1980 to Jan-
uary 1985. However, the water level in well LJ-65-20-216 (fig. 14), in the
western part of the city of Houston, declined 23 ft from January 1980 to Janu-
ary 1985.

During spring 1985, the altitudes of water levels in wells in the Chicot
aquifer were as much as 300 ft below sea level and in wells in the Evangeline
aquifer they were as much as 350 ft below sea level.

Katy Area

Parts of Harris, Fort Bend, and Waller Counties comprise the Katy area
(fig. 6). The area is predominantly rural, although housing subdivisions,
commercial establishments, and 1ight industries are commonplace in the north-
eastern one-half of the area. In terms of economic expansion, the Katy area
was the fastest growing sector of the Houston district from 1980 through 1984.
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STRATIGRAPHIC AND HYDROGEOLOGIC FRAMEWORK -OF

PART OF THE COASTAL PLAIN OF TEXAS

INTRODUCTION

This report has been prepared to illustrate the
stratigraphic and hydrogeologic framework of a part of
the Coastal Plain of Texas from the Sabine River to the
Rio Grande. It is the outgrowth of a project that has as
its ultimate objective the construction of a digital
ground-water flow model, if feasible or desirable, of at
least a part of the Miocene aquifers in the Gulf Coastal
Plain of Texas. The model would serve as a tool for
planning the development of the grpund-water supplies.
Work on the project is being done by the U.S. Geological
Survey in cooperation with the Texas Department of
Water Resources.

During the course of delineating the Miocene
aquifers, which is basic to the design and development of
the model, the scope of the study was broadened to
include delineations of other hydrogeologic units, as well
as delineations of stratigraphic units. As a result, units
ranging in age from Paleocene to Holocene were
delineated (Table 1). A relationship of stratigraphic units
to designated hydrogeologic units was thus established
statewide.

Eleven dip sections and 1 strike section are
included in this report. The dip sections are spaced
about 50 miles (80 km) apart with the most easterly one
being near the Sabine River and the most southerly one
being near the Rio Grande. Each dip section is about
100 miles (161 km) long and extends from near the
coastline to short distances inland from the outcrop of
the oldest Miocene formation—the Catahoula Tuff or
Sandstone. The strike section, which is about 500 miles
(804 km) long (in three segments), extends from the
Sabine River to the Rio Grande and joins the dip
sections at common control points. This section is from
50-75 miles {80-121 km) inland from the Gulf of Mexico
and is essentially parallel to the coastline. The location
of the sections and the Catahoula outcrop are shown on
Figure 1.

The sections extend from outcrops at the land
surface to maximum depths of 7,600 feet (2,316 m)

below sea level. Selected faunal occurrences, where
known or inferred by correlation from nearby well logs,
are included. The extent of sand that contains water
having less than 3,000 mg/l (milligrams per liter) of
dissolved solids was estimated from the electrical
characteristics shown by the logs. This information is
included on all of the sections.

Although faulting is common in the Coastal Plain
and is complex in some areas, all faults have been
omitted from the sections to maintain continuity of the
stratigraphic and hydrogeologic boundaries. The
disadvantage of such omission is, of course, the
representation of an unrealistic and simplistic picture of
unbroken strata with uninterrupted boundaries. In
reality, many of the faults have not only broken the
hydraulic continuity of the strata but more importantly
have become barriers to fluid flow or conduits for
cross-formational flow. The sections are presented in this
report as Figures 2-15,
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Table l.~-Stratigraphic and Hydrogeologic Framework of Part of the Coastal Plain of Texas

Hydrogeologic Units

Era Syst'em Series Stratigraphic Units Selected Faunal Markers Remarks
] Holocene Alluvium
;‘? o Beaumont Clay Quaternary System undiffer-
52 Pleistocene | Montgomery Formation Chicot aquifer ent{ated on sections,
Bentley Pormation
Willis Sand
Pliocene Goliad Sand Evangeline aquifer Goliad Sand overlapped east of
Lavaca County.
Fleming Formation Burkeville Potamides matsoni
confining Bigenering nodosaria var. directa
system | Bigenering humblei
Amphistegina sp. Oakville Sandstone included in
oakville Sandstone Fleming Formation east of
Washington County.
Miocene 5 Upper part of Jasper aquifer
u  Catahoula Tuff
§ Catahoula Tuff b  or Sandstone | Catahoula Tuff designated as
\ u  or Sandstone 8 Discorbis nomacda Catshoula Sandstone east of
%) b 4 u Discorbis gravelli Lavaca County.
h t
§ ? f r Anahuac Formation Catahoula Heterostegina sp.
2 \ a f confining Marginulina idiomorpha Anahuac and "Frio” Formations
9 c a system may be Oligocene in age.
B8 o e c  "Frio" Formation (restricted) Textularia mississippiensis
] e
o Surface Subaurface Textularia warreni Frio Clay overlapped or not
5 Oligocene(?) Frio Clay Vicksburg Group recognized on surface east of
L equivalent Live Oak County.
\ Fashing Clay Member
) g Calliham Sandstone Member or Indicated members of Whitsett
N ° Tordilla Sandstone Member Formation apply to south-
\ & | whitsere Dubose Member Murginlinng cocouensis central Texas, Whitsett
3 g | Formation | Deweesville Sandstone Member Formation east of Karnes
' 2 Conquista Clay Member Textularia hockleyensis County may be, in part or in
o] Dilworth Sandstone Member Not discussed Mussilina pruti whole, Oligocene in age.
-9. Manning Clay - as hydrologic units
Wellborn Sandstone in this report, Textulariu dibollensis
Eocene Caddell Formation
Yegua Formation Nonionella cock fieldensis
E Cook Mountain Formation Discorbis yeguaensis
o SlLSparta Sand Eponides yeguaensis
S 2] Weches Formation Ceratobuliminag eximia
3 9| Queen City Sand
© [ Reklaw Formation
Carrizo Sand
Wilcox Grou
Paleocene P

Midway Group
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and W. M, Sandeen (U.S. Geological Survey) of Houston,
Texas, delineated the Chicot and Evangeline aquifers on
the sections. Their contribution is gratefully
acknowledged. Geologic sections and type fogs of oil
fields including faunal occurrences by the Houston
Geological Society {1954, 1962), the Corpus Christi
Geological Society (1954, 1955, 1967, 1972}, and the
South Texas Geological Society (1962, 1967) were
extensively utilized as aids in identifying deep subsurface
formations. The geologic sections of Eargle, Dickinson,
and Davis (1975) served to identify near-surface
formations in parts of South Texas.

Metric Conversions

For those readers interested in using the metric

system, the metric equivalents of English units of

measurements are given in parentheses. The English units
used in this report have been converted to metric units
by the following factors:

Multiply
From by To obtain
feet 0.3048 meters (m)
miles 1.609 kilometers {(km)

STRATIGRAPHIC FRAMEWORK

General Features of Deposition and
Correlation Problems

Cenozoic sediments that underlie the Coastal Plain
of Texas are tens of thousands of feet thick at the
coastline. These clastic sediments of sand, silt, and clay
represent depositional environments ranging from
nonmarine at the outcrops of most units to marine
where the units may carry a distinctive suite of fossils.
Oscillations of ancient seas and changes in amount and
source of sediments that were deposited caused facies
changes downdip and along strike. For example, a
time-stratigraphic unit having age equivalency may
consist of sand in one area, sandy clay in a second area,
and clay in a third area. Subsidence of the basin of
deposition and rising of the land surface caused the
stratigraphic units to thicken Gulfward. Growth faults
(faults that were more or less continuously  active)
greatly increased the thickness of some stratigraphic
units in short distances. All of these factors contributed
to the heterogeneity of the units from place to place,
WhICh in turn makes correlation difficult.
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Stratigraphic Units

In the discussion to follow, emphasis will be
placed on stratigraphic units that are designated in this
report as Miocene in age. Many of the correlation
problems of the Cenozoic deposits involve these units to
a large degree. Also the main thrust of this report is
directed at the Miocene in keeping with the ultimate
objective of maddeling the flow in the Miocene aquifers.

The stratigraphic nomenclature used in this report
was determined from several sources and may not
necessarily follow the usage of the U.S. Geological
Survey.

Pre-Miocene

Delineation of most of the pre-Miocene units of
Cenozoic age present relatively few problems of
significance. This is especially true of the pre-Jackson
units (Midway Group to Yegua Formation). The top of
the Carrizo Sand of the Claiborne Group (included with
the underlying Wilcox Group on the sections) can be
easily delineated, which makes the position of the unit
unmistakable in the subsurface. From about the Sabine
River to the San Marcos Arch (section F-F’, Figure 7, is
centered over this structural feature), the top of the
Carrizo-Wilcox is about 3,000 feet (914 m) beneath the
landward edge of the Catahoula outcrop. Southward
from the San Marcos Arch into the Rio Grande
Embayment of South Texas, its position steadily
increases in depth to more than 7,000 feet (2,134 m) at
the western end of section K-K’ (Figure 12).

Facies changes occur downdip in the Sparta and
Queen City Sands of the Claiborne Group, and where
these units grade into clay, delineation on a
time-stratigraphic basis is virtually impossible from
electrical-log interpretation. The same problem affects
the Yegua Formation of the Claiborne Group, although
the Yegua remains sandy for greater distances downdip.
it can be delineated by lithology on most of the sections
in this report. Also, the presence of important faunal
markers such as Nonionella cockfieldensis and
Ceratobulimina eximia aid in locating the approximate
top and base, respectlvely, of the Yegua, regardless of its
lithology.

The delineation of the Jackson Group is significant
in establishing the framework for the Miocene units.

This is because the outcropping Frio Clay of
Oligocene(?) age of South Texas is completely
overlapped in Live Oak County by the Miocene

Catahoula (or is not recognized on the surface east of
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this area). The overlap places the Catahoula in contact
with part of the Whitsett Formation, the uppermost
formation of the Jackson Group in this area. East of the
overlap to the Sabine River, careful attention was
required to properly separate on the sections the
tuffaceous sand and clay interbeds of the Whitsett from
the tuffaceous sand and clay interbeds of the overlying
Catahoula. From Live QOak County southward, the
outcropping Frio Clay separates the Whitsett Formation
from the Catahoula Tuff.

The age of the Whitsett, although shown in
Table 1 as Eocene in South-Central Texas, may be at
least in part Oligocene in the eastern part of the State.
Eargle, Dickinson, and Davis (1975) consider the
Whitsett to be Eocene at least from central Karnes
County to southern McMullen County. Barnes (1975)
likewise considers the Whitsett to be unquestionably
Eocene no farther east than central Karnes County.
From this area to the Sabine River, Dr. V. E. Barnes
(written commun., April 5, 1971) states that the
Whitsett may ‘““climb timewise eastward” and be largely
Oligocene in East Texas; that the Nash Creek Formation
of Louisiana, which is considered to be largely
Oligocene, is equivalent to the Whitsett as mapped in
Texas near the Sabine River; and the Oligocene
vertebrates, which Dr. J. A. Wilson (Department of
Geologic Sciences, University of Texas at Austin)
collected from the Whitsett in Washington County, show
that this formation is at least part Oligocene at that site.
Because of the probability that the Whitsett is
Oligocene, in part or in whole in much of the area, the
delineation of the Eocene Jackson Group is shown on
the sections to include the Whitsett Formation,

The Frio Clay of Oligocene(?) age has been a
controversial unit for decades. Geologists still do not
agree on its subsurface equivalents or if it is even a
separate stratigraphic unit from the Catahoula. The fact
that many geologists have mapped the unit from Live
Oak County to the Rio Grande lends support to the
existence of the Frio Clay as a formation. The Geologic
Atlas of Texas (Barnes, 1976a,b,c) shows that the Frio is
mapped separately as a distinct formation from its
overlap in Live Oak County to southern Webb County;
from there to the Rio Grande, the Frio is
undifferentiated from the Catahoula. The Frio outcrop
that was used for control at the surface on the dip
sections H-H’ to K-K' (Figures 9-12) was modified from
Darton, Stephenson, and Gardner (1937) and from
Barnes (1976a,b,c). East of the overlap in Live Oak
County the Frio is presumed to be present in the shallow
subsurface beneath the Catahoula with the erosional
edge probably only a few miles downdip from the edge
of the Catahoula outcrop.
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The Frio Clay at the surface has been interpreted
by the author to be, at least in part, the nonmarine
time-equivalent of the subsurface Vicksburg Group—a
marine. biostratigraphic unit of Oligocene age that crops
out east of the Sabine River and is characterized by the
foraminifer Textularia warreni. The relationship is
supported by Deussen and Owen (1939, p. 1630) and by
the Houston Geological Society (1954). The Vicksburg
equivalent east of Karnes County may also be at least a
partial time-equivalent of the Whitsett, whose probable
Oligocene age in this area may, in itself, indicate an
equivalency. Ellisor (1944, Figure 1, and p. 1365)
supports this probability and illustrates the relationship
in a geologic section. Additionally, this probability is
supported by the apparent correlation of the outcrop of
the Vicksburg Group in Louisiana near the Sabine River
as shown on the geologic map of Louisiana (Wallace,
1946) with the outcrop of the Whitsett Formation as
shown on the Geologic Atlas of Texas (Barnes, 1968b).
This relationship may be inferred on the dip sections
from A-A’ to at least F-F’ (Figures 2-7) where the
Vicksburg equivalent, if projected to the outcrop, would
intersect the outcropping Whitsett.

Miocene

The stratigraphic framework of the units that are
designated in this report as Miocene in age is complex
and controversial, perhaps more so than any other
Cenozoic units. Geologists do not agree which units on
the surface or in the subsurface are Miocene nor do they
agree as to the relationship of the surface and subsurface
units. The correct relationship may never be determined
because faunal markers, which exist in places in the
subsurface, do not extend to the outcrop; and the
heterogeneity of the sediments does not facilitate
electrical-log correlations.

The outcropping stratigraphic units that are
assigned to the Miocene in this report are, from oldest to
youngest, the Catahoula Tuff or Sandstone, Oakville
Sandstone, and Fleming Formation. The ‘'Frio”
Formation, Anahuac Formation, and a unit that is
referred to in this report as the upper part of the
Catahoula Tuff or Sandstone are assigned by the author
as possible downdip equivalents of the surface Catahoula
although the Anahuac and 'Frio” Formations may be
Oligocene in age. Table 1 and the dip sections
(Figures 2-12) illustrate this relationship.

The outcrop of the Catahoula, a pyroclastic and
tuffaceous unit, has been mapped independently by
various geologists with little modification from the
Sabine River to the Rio Grande. Darton, Stephenson,




and Gardner (1937} modified the unit’s name from
Catahoula Tuff to Catahoula Sandstone east of Lavaca
County where the formation becomes more sandy.

It may be seen on the sections that the thickness
of the surface Catahoula increases downdip at a large
rate in the subsurface to eventually include, when the
Anahuac Formation is reached, the “Frio”’ Formation
which underlies the Anahuac, and the upper Catahoula
unit. Deussen and Owen (1939, Figures 5, 6, p. 1632,
and Table 1), in a study of the surface and subsurface
formations in two typical sections of the Texas Coastal
Plain {one in East Texas, the other in South Texas),
agree with this relationship. They disagree, however,
with these units being Miocene and assign them to the
Oligocene. Some oil-company geologists consider the
Anahuac and “‘Frio’’ as separate formations (unrelated
to the Catahoula) in the subsurface and also assign them
to -the Oligocene. As a consequence of this usage, the
upper Catahoula unit of this report is then usually
referred to as ‘Miocene,” which term is used instead of,
or interchangeably with, Fleming. Holcomb (1964,
Figure 2) in a study of the subsurface 'Frio’" Formation
of South Texas places the “Frio” and Anahuac
Formations, as well as the surface .Catahoula in the
Miocene, but does not admit to any Catahoula occurring
above the Anahuac. He indicates that the ‘‘Fleming
Formation’’ (Oakville Sandstone and Fleming Formation
of this report) rests on the Anahuac. Dip sections,
especially F-F’, G-G’, and H-H’ (Figures 7-9), show
unmistakably that the Catahoula-Oakville contact on the
surface can be accurately traced far enough downdip by
means. of electrical logs to show that the clearly
discernible contact is several hundred feet above the
Anahuac. For this reason, the upper Catahoula unit
above the Anahuac cannot be the Oakville. This
contention is supported by Meyer (1939, p. 173) and by
Lang, Winslow, and White (1950, Plate 1).

The Anahuac Formation, despite the controversial
attention it receives, is one of the .most discernible
formations in the subsurface. This marine
biostratigraphic unit carries a rich microfauna of many
tens of diagnostic species. These species are categorized
into the Ojscorbis zone, Heterostegina zone, and
Marginulina zone, from youngest to oldest. Only a few
of the diagnostic species (Table 1) are included with the
dip sections in this report. The updip limit of the marine
facies of the Anahuac ranges in depth from about
2,500 feet (762 m) below land surface in East Texas to
about 4,000 feet (1,219m) in the Rio Grande
Embayment in South Texas. The unit is quite sandy
south of the San Patricio County (south of section H-H’,
Figure 9) to the Rio Grande in contrast to its shaly
character eastward from San Patricio County to the
Sabine River. :

-37-

The Qakville Sandstone and Fleming Formation
are composed almost entirely of terrigenous clastic
sediments that form sand and clay interbeds. Both
formations are basically rock-stratigraphic units that are
distinguished and delineated on the basis of lithologic
characteristics. Their boundaries in the Coastal Pfain of
Texas are discernible contacts in some areas and
arbitrary ones within zones of lithologic gradation in
other areas.

The Qakville Sandstone is most prominent on the
surface and in the subsurface in the central part of the
Coastal Plain. Here its predominantly sandy character is
distinguished from the underlying tuffaceous Catahoula
and overlying Fleming, which is composed of clay and
slightly subordinate amounts of sand.

The Qakville on the surface has been mapped as a
formation from about the Brazos River at the
Washington-Grimes County line to central Duval
County, where its outcrop is overlapped by the Goliad
Sand and remains overlapped to the Rio Grande.
Beneath this overlap, the Oakville apparently decreases
in thickness or loses its predominance of sand or both.
In either case, its position in the shallow subsurface in
parts of the Rio Grande Embayment is questionable on
dip sections |-I' and K-K’ (Figures 10, 12). In the
vicinity of the Brazos River, the Qakville grades eastward
into the base of the Fleming Formation and loses its
identity. The position of the base of the Qakville in the
deeper parts of the subsurface has been delineated on
some of the sections merely as an approximation.

The Fleming Formation, the uppermost unit of
Miocene age in the Coastal Plain, has been mapped on
the surface in Texas from the Sabine River to central
Duval County. From here, like the Qakville, it is
overlapped by the Goliad Sand and remains beneath the
Goliad to the Rio Grande.

The Fleming is lithologically similar to the
QOakville but can be easily separated from the Qakville in
some places by its greater proportion of clay. Plummer
(1932, p. 744, 747) described the Lagarto as consisting
of 75 percent marl or clay, 15 percent sand, and
10 percent silt, with the clay beds being thicker and
more massive and the sand beds being thinner and less
massive than those of the Qakville. This description is
reasonably accurate in some areas of the outcrop and
shallow subsurface where the Fleming is separated from
the Oakville. (See sections I-1’, J-J', and L-L’, Figures 10,
11, and 13.) In other areas, the Fleming on the outcrop
and in the shallow subsurface contains a ratio of sand to
clay that approximates that of the Oakville. Where the
Fleming Formation is not separated from the Oakville
and directly overlies the Catahoula, from about Grimes
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County to the Sabine River, the percentage of sand in
the formation increases eastward. In Jasper and Newton
Counties, the amount of sand in the section above the
base of the Fleming greatly exceeds the amount of clay.
This can be seen in wells 30 and 31 on strike section
L"”-L" (Figure 15).

Delineation of the base of the Fleming from the
to the deep subsurface has not been attempted on most
of the sections because of complex facies changes. In
southeast Texas on sections A-A’, B-B’, and C-C’
(Figures 2-4), an approximate base of the Fleming is
shown downdip to short distances beyond the pinchout
of the Anahuac. The preponderance of sand above the
Anahuac in this area, however, makes any delineation on
the basis of electrical logs speculative. Deep wells near
the coastline penetrate marine facies of the Fleming
which carry a diagnostic fauna. Numerous species, which
serve to identify the formation, have been described by
Rainwater {1964). Potamides matsoni, Amphistegina sp.,
Bigenerina humblei, and Bigenerina nodosaria var. directa
are faunal markers indicated on some of the sections.

Post-Miocene

Delineation of the stratigraphic units of Pliocene,
Pleistocene, and Holocene age has not been attempted.
Correlation problems with most of these stratigraphic
units are too numerous to solve by using only electrical
logs. Delineation of the Pleistocene units—Willis Sand,
Bentiey Formation, Montgomery Formation, and
Beaumont Clay—is exceedingly difficult due to the
lithologic similarity of the sediments and lack of
paleontological control. The contact at the surface of
the basal Quaternary with the Goliad Sand or older units
is, however, shown on the dip sections.

The Goliad Sand of Pliocene age overlies the
Miocene units in the deep subsurface as well as in places
on the surface. Except for a few isolated outcrops, it is
otherwise entirely overlapped on the surface east of
Lavaca County by Pleistocene deposits. Its inland extent
beneath the overlap is presumed to be only several miles
southeast from the most downdip exposures of the
Fleming Formation. From Lavaca County to the Rio
Grande, the width of the Goliad outcrop gradually
increases because the Goliad progressively overlaps older
units in the Rio Grande Embayment of South Texas.

The Goliad Sand can usually be identified on the
surface and in the subsurface by a preponderance of
sand except in the far eastern part of the State where
sand predominates from the base of the Miocene to the
surface. In this area, the identity of the Goliad cannot be

established with certainty. Delineation of the base of the
Goliad has been made, where outcrop control is
available, on the strike and dip sections west of Colorado
County. The base of the Goliad has been approximated
at about 2,200 feet (671 m) below sea level near the
coastline on sections I-1’ and J-J’ (Figures 10, 11).

HYDROGEOLOGIC FRAMEWORK

The following discussion is restricted to the
hydrogeologic framework of five units—Catahoula
confining system (restricted), Jasper aquifer, Burkeville
confining system, Evangeline aquifer, and Chicot
aquifer. A discussion of other hydrologic units of
Cenozoic ége is beyond the purpose and scope of this
report.

The quality of the ground water that is indicated
on the sections to be less than 3,000 mg/l of dissolved
solids is referred to in this report as fresh to slightly
saline water. This terminology follows the classification
of Winslow and Kister (1956).

Catahoula Confining System (Restricted)

The Catahoula confining system (restricted) is
treated in this report as a quasi-hydrologic unit with
different boundaries in some areas than the stratigraphic
unit of the same name. its top {base of the Jasper
aquifer) is delineated along lithologic boundaries that are
time-stratigraphic in some places but that transgress time
lines in other places. Its base, which coincides with the
base of the stratigraphic unit, is delineated everywhere
along time-stratigraphic boundaries that are independent
of lithology. No attempt was made to establish a
lithologic (hydrologic) base for the unit, which would
have created a distinct hydrologic unit. Such effort

"~ would have involved a thorough hydrologic evaluation of
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pre-Miocene formations, which is beyond the scope of
the project.

In many places, the Catahoula confining system
(restricted) is identical to the stratigraphic unit, but
there are notable exceptions. These departures of the
hydrologic boundaries from the stratigraphic boundaries
are most prominent in the eastern part of the Coastal
Plain near the Sabine River (Figure 15), in places in
South Texas (Figure 11), and in numerous places at the
outcrop and in the shallow subsurface. In these places,
the very sandy parts of the Catahoula Tuff or Sandstone
(stratigraphic unit) that lie immediately below the
Oakville Sandstone or Fleming Formation are included
in the overlying Jasper aquifer. This leaves a lower"




section from 0 to 2,000 feet (610 m) or more in
thickness that consists predominantly of clay or tuff
with some interbedded sand to compose the Catahoula
confining (restricted) system. In most areas, this

“delineation creates a unit that is generally deficient in

sand so as to preclude its classification in these areas as
an aquifer. Thus in much of its subsurface extent, the
Catahoula confining system (restricted) functions
hydrologically as a confining layer that retards the
interchange of water between the overlying Jasper
aquifer and underlying aquifers.

The amount of clay and other fine-grained clastic
material in the Catahoula confining system (restricted)
generally increases downdip, untif the Anahuac
Formation is approached. Below this unit, the ““Frio”
Formation becomes characteristically sandy and contains
highly saline water that extends to considerable depths.

Jasper Aquifer

The Jasper aquifer, which was named by
Wesselman (1967) for the town of Jasper in Jasper
County, Texas, has heretofore not been delineated
farther west than Washington, Austin, and Fart Bend
Counties. In this report, a delineation as far downdip as
possible has been made of the Jasper from the Sabine
River to the Rio Grande.

The configuration of the Jasper aquifer in the
subsurface, as shown on the sections, is geometrically
irregular. This irregularity is due to the fact that the
delineation was necessarily made on the basis of the
aquifer being a rock-stratigraphic unit. The hydrologic
boundaries were defined by observable physical
(lithologic) features rather than by inferred geologic
history. ’

The configuration of the base and top of the
Jasper transgresses stratigraphic boundaries along strike
and downdip. The lower boundary of the aquifer
coincides with the stratigraphic lower boundary of the
QOakvilie or Fleming in some places. in other places the
base of the Jasper lies within the Catahoula or coincides
with the base of that unit. The top of the aquifer is
within the Fleming Formation in places, follows the top
of the Oakville Sandstone in other places, and is within
the QOakville in still other places.

The Jasper ranges in thickness from as little as
200 feet (61 m) to about 3,200 feet (975 m). The

maximum thickness occurs within the region of highly.
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saline water in the aquifer. An average range in thickness
of the aquifer within the zone of fresh to slightly saline
water is from about 600 to 1,000 feet {183 to 305 m).
In the eastern part of the Coastal Plain of Texas the
Jasper contains a greater percentage of sand than in the
southern part. At the Sabine River, the Jasper attains a
thickness of 2,400 feet (732 m) in well 31 on section
L”-L"** (Figure 15), where the aquifer is composed
almost entirely of sand. Fresh to slightly saline water, as
shown on section D-D’ (Figure 5), occurs as deep as
3,000 feet {914 m) below sea level.

Delineation of the Jasper aquifer in Louisiana
{Whitfield, 1975), in western Louisiana and eastern
Texas (Turcan, Wesselman, and Kilburn, 1966), and in
Jasper and Newton Counties, Texas (Wesselman,
1967) shows that the thickness of the Jasper at the
Sabine River closely approximates that given by the
author. For example, the author assigns a thickness
of 2,400 feet (732 m} to the Jasper in well 31 on
section L“-L’"" (Figure 15), and the authors cited
above show essentially the same thickness at the
site. This agreement in aquifer thickness, however, is
contrasted to different interpretations of the
stratigraphic composition or age of the aquifer near
the Sabine River. The authors cited above restrict
the Jasper to a part of the Fleming Formation,
whereas this paper redefines the Jasper at its type
locality near the Sabine River to include the upper
part of the Catahoula of Texas in addition to the
lower part of the Fleming of Texas. ({(This
redefinition applies only to the area of the type
locality and is thus only locally valid. Eisewhere in
the Coastal Plain of Texas the Jasper assumes a
different stratigraphic makeup.)

The stratigraphic discrepancies at the
Texas-Louisiana border are attributed to different
interpretations of the surface geology at the State line.
The Palestine quadrangle of the Geologic Atlas of Texas
(Barnes, 1968b) shows the Catahoula outcrop to be
about 6 miles (9.7 km) wide at the Sabine River,
whereas Welch {1942) shows the outcrop in Louisiana to
be about 1 mile (1.6 km) wide. A close comparison of
the two geologic maps indicates that in Louisiana the
Lena, Carnahan Bayou, and at least part of the Dough
Hills Members of Fisk (1940} of the Fleming Formation
of Kennedy (1892), in addition to the Catahoula of
Welch {1942), are equivalent to the Catahoula of Texas.
Wesselman (1967) assigned the Carnahan Bayou Member
as the basal part of the Jasper, which is reasonable; but
this member is Catahoula in age in Texas. As long as the
discrepancy in geologic mapping is unresolved,




subsurface correlations of the Catahoula-Fleming
contact, as well as formation thicknesses, will continue
to differ.

Burkeville Confining System

The Burkeville confining system, which was named
by Wesselman {1967) for outcrops near the town of
Burkeville in Newton County, Texas, is delineated on
the sections from the Sabine River to near the Rio
Grande. It separates the Jasper and Evangeline aquifers_
and serves to retard the interchange n
the two aquifers.

The Burkeville has been mapped in this report as a
rock-stratigraphic unit consisting predominantly of silt
and clay. Boundaries were determined independently
from time concepts although in some places the unit
appears to possess approximately isochronous
boundaries. In most places, however, this is not the case.
For example, the entire thickness of sediment in the
Burkeville confining system in some areas is younger
than the entire thickness of sediment in the Burkeville in
other places.

The configuration of the unit is highly irregular.
Boundaries are not restricted to a single stratigraphic
unit but transgress the Fieming-Oakville contact in many
places. This is shown on sections D-D’ to G-G’ and J-J’
(Figures 5-8 and 11). Where the Qakville Sandstone is
present, the Burkeville crops out in the Fleming but dips
gradually into the Oakville because of facies changes
from sand to clay downdip.

The typical thickness of the Burkeville ranges from

Evangeline Aquifer

The Evangeline aquifer, which was named and
defined by Jones (Jones, Turcan, and Skibitzke, 1954)
for a ground-water reservoir in southwestern Louisiana,
has been mapped also in Texas, but heretofore has been
delineated no farther west than Washington, Austin,
Fort Bend, and Brazoria Counties. Its presence as an
aquifer and its hydrologic boundaries to the west have
been a matter of speculation. D. G. Jorgensen, W. R.
Meyer, and W. H. Sandeen of the U.S. Geological Survey
{written commun., March 1, 1976) recently refined the
delineation of the aquifer in previously mapped areas
and continued its delineation to the Rio Grande. The
boundaries of the Evangeline as they appear on the
sections in this report are their determinations.

The Evangeline aquifer has been delineated in this
report essentially as a rock-stratigraphic unit. Although
the aquifer is composed of at least the Goliad Sand, the
lower boundary tfansgresses time lines to include
sections of sand in the Fleming Formation. The base of
the Goliad Sand at the outcrop coincides with the base
of the Evangeline only in South Texas as shown in
sections H-H’' to K-K’ (Figures 9-12). Elsewhere, the
Evangeline at the surface includes about half of the
Fleming outcrop. The upper boundary of the Evangeline
probably follows closely the top of the Goliad Sand
where present, although this relationship is somewhat
speculative.

The Evangeline aquifer is typically wedge shaped
and has a high sand-clay ratio. Individual sand beds are
characteristically tens of feet thick. Near the outcrop,

the aquifer ranges in thickness from 400 to 1,000 feet

{122 to 305 m), but near the coastline, where the top of

about 300 to 500 feet (91 to 152 m). However, thick
sections of predominantly clay in Jackson and Calhoun
Counties account for the Burkeville's gradual increase to
its maximum thickness of more than 2,000 feet (610 m)
as shown on section F-F’ (Figure 7).

The Burkeville confining system should not be
construed as a rock unit that is composed entirely of silt
and clay. This is not typical of the unit, although
examples of a predominance of silt and clay can be seen
in some logs in sections H-H’ and -1’ (Figures 9-10). In
most places, the Burkeville is composed of mm—
individual sand layers, which contain fresh to slightly

saline water; but because of its relatively large
percentage of silt and clay when compared to the

underlying Jasper aquifer and overlying Evangeline, the

Burkeville functions as a confining unit.
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the aquifer is about 1,000 feet (305 m) deep, its

thickness averages about 2,000 feet (610 m). The

Evangeline is noted for its abundance of good quality
ground water and is considered one of the most prolific
aquifers in the Texas Coastal Plain. Fresh to slightly
saline water in the aquifer, however, is shown to extend
to the coastline only in section J-J’ (Figure 11).

Chicot Aquifer
The Chicot aquifer, which was named and defined

by Jones (Jones, Turcan, and Skibitzke, 1954) for a
ground-water reservoir in southwestern Louisiana, is the

.youngest aquifer in the Coastal Plain of Texas. Over the

years, the aquifer gradually was mapped westward from .
Louisiana into Texas where, heretofore, its most




westerly mapped limit was Austin, Fort Bend, and
Brazoria Counties. In this report, the delineation of the
Chicot was refined in previously mapped areas and
extended to near the Rio Grande by D. G. Jorgensen, W.
R. Meyer, and W. M. Sandeen of the U.S. Geological
Survey (written commun., March 1, 1976).

1t is believed that the base of the Chicot in some
areas has been delineated on the sections in this report as
the base of the Pleistocene. Early work in Southeast
Texas indicates that the Chicot probably comprises the
Willis Sand, Bentley Formation, Montgomery
Formation, and Beaumont Clay of Pleistocene age and
any overlying Holocene alluvium {Table 1). The problem
that arises in this regard is that the base of the
Pleistocene is difficult to pick from electrical logs. Thus
any delineation of the base of the Chicot in the
subsurface as the base of the Pleistocene is automatically
suspect. At the surface, the base of the Chicot on the
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sections has been picked at the most landward edge of
the oldest undissected coastwise terrace of Quaternary
age. In practice, the delineation of the Chicot in the
subsurface, at least on the sections in Southeast Texas,
has been based on the presence of a higher sand-clay
ratio in the Chicot than in the underlying Evangeline. In
some places, a prominent clay layer was used as the
boundary. Differences in hydraulic conductivity or

water levels in some areas also served to differentiate the
Chicot from the Evangeline.

The high percentage of sand in the Chicot in
Southeast Texas, where the aquifer is noted for its
abundance of water, diminishes southwestward.
Southwest of section G-G’ (Figure 8) the higher clay
content of the Chicot and the absence of fresh to
slightly saline water in the unit is sharply contrasted
with the underlying Evangeline aquifer that still retains
relatively large amounts of sand and good quality water.




REFERENCE 19



. O T e

Reference 19

o 5 G
TYPE: Outgoing Phone Call DATE: 5-11-92 TIME: 3:.05p.m
TO: Ms.Katahlie FROM: Kevin Jaynes // '
City of Houston Site Manager 7 "17///
Water Engineering Department ICF Technology Inc fporated ,
(713)-247-1000 214-979-3900
SUBJECT: West Houston Ground Water Wells

SUMMARY OF COMMUNICATION:

Ms. Katahlie explained that the Houston system is a blended system with 216 wells and surface
water. The system serves those within the city limits, total population of the City of Houston.
They do not figure the number of connections per well since each well is pumped to a water tank
and then sent to distribution as needed.
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METRIC CONVERSIONS

Factors for converting inch-pound units to metric (International System)
units are given in the following table:

Multiply inch-pound unit _ By To obtain metric units
foot (ft) 0.3048 meter -
gallon per minute (gal/ain) 0.06309 liter per second
inch 25.4 millimeter

National Geodetic Vertical Datum of 1929 (NGVD of 1929): A geodetic datum
derived froim a general adjustment of the first-order lTevel nets of both the
United States and Canada, formerly called "mean sea level." :
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Table 1.--Records of Wells in Harris County--Continued

Water Tevel
Depth  Dianeter Screen Water- Altitude Below Date of use  Discharge Type
Well Owner Oriller Date of well of well Cength Depth bearing of land land measurement  of (gallons Drawdown of data
. completed (feet) (inches) (feet) interval unit surface surface water per (feet) available
(feet) ' datun minute)
{feet) {feet)
LJ-65-11-806 Longhorn Town U.D., Well Layne-Texas Co. 1983 1,395 16,10 210 860 -1,380 EVGL 101 270.00  05/07/1983 4 1,001 54.00 0,1,Q
No. 1 .
LJ~65-11-916 Harris County M.U.D. 21, Layne-Texas Co. 1981 1,170 18,12 255 668 -1,150 EVGL 96 340.00 10/12/1981 4 1,500 83.00 0,Q,%
Well No. 1
LJ-65-11-917 Memoria) West U.D., Well Al say-Texas Corp. 1983 1,288 24,18 -- 636 - 998 EVGL 98 282.30 05/26/1983 4 2,000 107.70 D,I1,Q
’ No. 2
LJ-65-11-918 Harris County M.U.D. 175, Alsay-Texas Corp. 1983 1,316 24,18,14 422 §50 -1,152 EVGL 91 280.00 10/17/1983 P 2,000 82.94 0,1,Q
Phase One
LJ-65-12-109 Horsepen Bayou M.U.D., Al say-Pippin Corp. 1980 1,146 16,10 280 696 -1,136 EVGL 113 271.00  03/11/1980 4 1,000 62.00 D,E
Well No. 1
LJ-65-12-519 City of Houston, Katy- Layne-Texas Co. 1979 1,200 24,18,14 290 634 -1,184 EVGL 102 343.00 01/04/1980 . P 2,539 86.00 D,E,Q,W
Addicks, Well No. 10
LJ-65-12-520 City of Houston, Katy- Layne-Texas Co. 1980 1,530 24,18,14 345 833 -1,512 EVGL 103 371,70 06/11/1980 4 2,513 119.00 D,E,Q,W
- Addicks, Wel) No. 9
LJ-65-12-626 Spring Branch 1.5.0. "B - - 560 6,4 -- - CHCT 80 239.00  10/14/1963 P -- -- --
5 LJ-65-12-730 City of Houston, Katy- Alsay-Texas Corp. 1983 1,712 24,18,14 575 685 -1,692 EVGL 85 358.45 01/17/1984 P 2,500 103.00 D,I,Q,W
! Addicks, Well M. 11
LJ=65-12-731 Harris County M.U.D. 223, Layne-Texas Co. 1983 1,190 24,18 328 517 -1,170 CHCT, 87 295.00 11/07/1983 P 1,918 91.00 D,Q
Well No. 1 EVGL
LJ-65-12-817 City of H?uston. District Layne-Western Co., Inc. 1979 967 18,12 224 897 - 957 EVGL 80 260.00 05/01/1979 P 1,557 130.00 D,E,W
71, Mell No. 3
l LJ-65-12-939 Memorial Villages Water Layne-Western Co., Inc. 1981 1,620 20,12 301 810 -1,610 EVGL 74 420.00 04/ /1981 P 2,089 100.00 )]
Authortty, Well No. S
: B M|
LJ-65-13-322 City of Houston, Heights, Layne-Texas Co. 1981 1,675 24,18,14 468 682 -1,665 EVGL 78 395.00  05/26/1981 4 2,513 73.00 0,E,Q,W
Well No. 15-A
LJ~65-13-626 c1t_‘ylof Houston, Helghts, Layne-Western Co., Inc. 1982 1,455 24,18,14 419 665 -1,440 EVGL 68 400.00 06/ /1982 p 2,000 56.00 D, W
Well No. 6 .
LJ-65-13-627 City of Ho;nston, Heights, Layne-Western Co., Inc. 1979 1,465 24,18,14 424 702 -1,454 EVGL 69 360.00 11/30/1981 P 2,100 68.00 -
Well No. 7-A
I LJ-65-13-748 Houston Country Club, Layne-Texas Co. 1980 1,197 20,14,10 145 955 -1,185 EVGL 65 385.00 12/09/1980 1 1,200 40.00 D,E,Q
. Well No. 2 BM |
! LJ-65-13-749 Memorial Villages Haér-' Alsay-Texas Corp. 1983 1,526 20,14 380 766 -1,506 EVGL 7 392.40 02/10/1984 P 2,006 53.00 0,1,M,Q
Authority, Well No. 6
A\
LJ-65-14-732 National Vinegar Company Hildebrandt Well 1968 506 4 20 486 - 506 CHCT 50 200.00 07/2u/1968 N -- -- -

Service




Table 1.--Records of Wells in Harris County--Continued

Water Tevel

Place, Well No. 7

Depth  Diameter Screen Water- Altitude ~“Below Date of Use Discharge Ty pe
Well Owner Driller Date of well of well Length Depth bearing of land land measurement (gallons Drawdown of data
completed (feet) (inches) (feet) interval unit surface  surface water per (feet) available
(feet) datum minute)
(feet) (feet) —_—
LJ-65-20-225 City of Houston, District Layne-Western Co., Inc. 1972 1,356 18,12 200 1,054 -1,350 EVGL 80 364.00 08/01/1978 P 1,500 80.00 D,E,Q,W
71, Well No. 1
LJ-65-20-226 Harris County M.U.D. 51, Layne-Western Co., Inc. 1979 1,610 20,12 287 1,144 -1,600 EVGL 80 - . p - - D,Q
Well No. 2 A M\ -
LJ-65-20-323 Cornelius Nurseries, Inc. Raymond Water Wells 1983 295 5,2 30 250 - 290 CHCT 70 180. 00 06/16/1983 I 32 15.00 D
Z K
LJ-65-20-415 Bissonnet M.U.D., MWater Layne-Texas Co. 1983 1,525 20,14 325 1,059 -1,510 EVGL 89 345.00 08/30/1983 p 2,611 84.00 D,1,0
Plant 2, Well No. 1 .
LJ-65-20-625 Memorial Hospital South- Layne-Western Co., Inc. 1982 1,240 16,10 -- 735 -1,225 EVGL 72 348.00 02/25/1982 P 1,016 31.00 D
west, Well No. 1 234y
LJ-65-20-626 City of Houston, Sharp- Al say-Texas Corp. 1981 1,550 24,18,14 324 920 -1,530 EVGL 70 393.31 09/25/1981 4 2,000 79.00 D,E.Q
| B stown, Well No. 3-A 2 M|
LJ-65-20-912 Southwest Harris County Layne-Texas Co. 1980 172 10,6 115 550 - 760 CHCT, 65 262.00 06/02/1980 P 542 38. 00 D,E,Q
M.U.D. 1, Well No. 1 EVGL '
LJ-65-21-147 Texaco, Inc. Raymond- Water Wells 1981 475 6,4 30 438 - 468 CHCT 60 250.00 03/05/1981 N 96 2.00 0
LJ-65-21-148 City of Houston, South- Layne-Texas Co. 1981 1,505 - 24,18,14 425 699 -1,490 EVGL 64 392.00 05/05/1981 P 2,513 100. 00 D,E,Q
west, Well No. 3-A Z2M1|
L} .
< LJ-65-21-149 City of Houston, South- Al say-Texas Corp. 1982 1,518 24,18,14 501 690 -1,498 . EVGL 69 416.00 06/06/1982 P 2,000 32.00 D,E,Q,W
' west, Well No. 4-A Z M)
LJ-65-21-150 City of Houston, South- Layne-Texas Co. 1982 646 24,18 238 330 - 631" CHCT 64 260.00 04/28/1982 P 1,560 141.00 0,E,Q,W
west, Well No. 3-5B.ZM1
LJ-65-21-226 Harris-Galveston Coastal Layne-Texas Co. 1980 2,358 H 20 2,316 -2,336 EVGL 64 302.95 03/12/1980 U -- - E,1,d,N
Subsidence District, Q,5,W ’
Southwest, Well No. 1
LJ-65-21-227 Harris-Galveston Coastal Layne-Western Co., Inc. 1980 1,433 4,2 10 1,418 -1,428 EVGL 64 411.15 04/05/1980 u -- -- D,Q,W
Subsidence District,
Southwest, Well No. 3
LJ-65-21-228 Harris-Galveston Coastal Layne-Western Co., Inc. 1980 253 4,2 10 238 - 248 CHCT 64 177.67 04/09/1980 U -- -- 9,Q.¥
Subsidence District, Q.
Southwest, Well No. §
LJ-65-21-229 Harris-Galveston Coastal Layne-Western Co., Inc, }980 627 4,2 10 612 - 622 CHCT 64 314.21 05/06/1980 U - - 9,Q0,K
Subsidence District, Q,
Southwest, Well No. 4
LJ-65-21-230 Harris-Galveston Coastal Layne-Western Co., Inc. 1980 1,943 4,2 10 1,928 -1,938 EVGL 64 383.72 04/15/1980 ] -- - D,0,¥
Subsidence District, Qs
Southwest, Well No. 2
LJ-65-21-231 City of West Um'vers.ity Layne-Western Co., Inc. 1980 1,360 20,12 264 780 -1,295 EVGL 58 380.00 04/ /1980 [ 1,560 47 D



Table 1.--Records of Wells in Harris County

Reported water levels given in feet; measured water levels given in feet.

H, domestic; I, irrigatfon; N, industrial; P, public supply, R, recreational; T, institution;
U, unused.

CHCT, Chicot aquifer; EVGL, Evangeline aquifer; JSPR, Jasper aquifer.

C, caliper log; D, drillers' log (see table 2); E, electric log; 1, induction log; J, gamma-ray;
L, lateral log; M, microlateral log; N, neutron log; Q, chemical apalysis {see table 41

S, sonic log; W, water-level measurements (see table 3).

Water Levels and Orawdown :
Use of Water :

Water-Bearing Unit
Type of Data Available

Water Tevel

’ L

Depth  Diameter Screen Water- Altitude ~Below Date of Use Discharge -Type
Well Owner Oriller Date of well of well Tength Depth bearing of land land measurement  of (gallons Orawdown of data
completed (feet) ({inches) (feet) interval unit surface - surface water per (feet) avatlable
{ feet) datum minute)
(feet) (feet)
LJ-60-52-808 Champion Land Bussell and Son, Inc. 1980 360 6,4 ) 330 - 360 EVGL 176 78.00 04/23/1980 P -- - D
LJ-60-52-901 Northwest Harris County Lanford Orilling Co., 1982 880 16,10 340 530 - 870 EVGL 160 191.48 03/22/1983 . P 800 162.00 0,E,Q
M.U.D. 19, Well No. 2 Inc.
LJ-60-57-908 Lindsey, C.M., Well No. 3 Layne-Texas Co. 1982 910 18,12 350 200 - 900 EVGL 234 147.00  03/06/1982 1 3,046 80.00 D,I
LJ-60-58-508 Boy's Country Pomykal Drilling Co. 1979 355 6 36 319 - 355 EVGL 210 137.00 06/ /1979 H 600 - [}
LJ-60-58-603 Girl's Country Pomykal Drilling Co. 1980 328 6,4 44 284 - 328 EVGL 225 117.00 11/03/1980 - H 100 -- b
LJ-60-59-323 City of Tomball Alsay-Pippin Corp. 1979 451 16,10 142 222 - 444 CHCT, 195 75.20 10/21/1980 P 503 25.00 0,t
EveL
LJ-60-59-901 Lance, Steve Bufkin Water Well 1983 265 5,2 20 245 - 265 CHCT 163 90.00  015/05/1983 P 100 - ]
&, 1LJ-60-60-307 Five Oaks Subdiviston, 0'Day Drilling Co., 1981 346 6,4 30 356 - 386 CHCT 145 113.00 11/02/1981 4 250 - ]
i Well No. 1 Inc.
LJ-60-60-308 Five Oaks Subdivision, 0'Day Drilling Co., 1981 385 6,4 30 355 - 385 CHCT 145 113.00 11/10/1981 4 300 -- D
Well No. 2 Inc.
LJ-60-60-504 Glenloch Farms, Well No. 3 Raymond Water Wells 1979 363 6,4 37 296 - 363 CHCT 146 115.00 10/20/1979 1 - -- 0
LJ-60-60-603 Klein 1.S.D. Bussell and Son, Inc. 1980 502 8,6 60 372 - 502 CHCT, 141 146.00 05/08/1980 4 480 63.00 0
EVGL
LJ-60-60-809 Charterwood M.U.D., Layne-Texas Co. 1980 680 20,14 137 427 - 677 CHCT, 135 200.00  07/28/1980 (4 1,012 55.00 £.Q
Well No. 2 : EVGL
LJ-60-60-810 Lou‘eltta North P.U.D., Layne-Western Co., Inc. 1984 1,210 20,14,12 190 623 -1,200 EVGL 138 309.00 07/ /1984 p 1,529 95.00 9
Well No. )
LJ-60-60-914 Bilma P.U.D., Well No. 1 Layne-Texas Co. 1981 1,115 16,10 210 690 -1,100 EVGL 120 252.00 06/24/1981 4 1,022 55.00 0,E,Q
LJ-60-60-915 Haﬂ]':s County M.U.D. 24, Layne-Texas Co. 1982 1,105 16,10 170 830 -1,090 EVGL 135 266.00 12/09/1982 4 1,040 69.00 D,E,L,Q
Well No. 2 .
LJ-60-61-409 Bridgestone M.U.D., Water Resources of 1980 632 20,14,12 200 280 - 622 CHCT, 140 169.00 08/04/1980 4 1,000 55.00 0.Q
Well No. 2 Texas EVGL
LJ~60-61-719 Harris County M.U.D. 211, Lanford Drilling Co., 1982 814 16,12 374 440 - 814 CHCT, 112 228.00 10/12/1982 P 1,212 113.00 v,E,Q
Well Mo. | Inc. EVGL



Table 2.--Drillers' logs of wells in Harris County--Continued

. Thickness Depth Thickness DOepth
" {feet) (feet) (feet) (feet)
. Well LJ-65-12-817 Well LJ-65-12-817--Continued
i Owner: City of Houston, Water Control and
i Improvement District 71 Clay 11 730
L Oriller: Layne-Western Co., Inc.
i Sand and rock 12 742
i Clay, sandy 23 23
i CQlay 28 770
Sand 19 42
Sand and rock 17 187
Clay 10 52
i Clay 23 810
Sand 9 61
Sand and hard rock 76 886
Clay 12 73
Clay 85 971
Sand 43 116 .
; Well LJ-65-12-939 SM\
Clay 24 140 Owner: Memorial Villages Water Authority,
: Well No. 5§
! Sand 6 146 Driller: Layne-Western Co., Inc.
' Clay 9 158 Unrecorded 40 40
Sand 3 158 Clay 9 49
Clay _ 75 233 Clay, sandy 13 62
; Sand 30 263 Clay . 18 80
: Clay 4 303 sand 15 95
sand 20 323 Clay 31 126
Clay 47 370 Sand 10 136
Sand and rock 5 375 Clay, sandy 21 157
Clay 82 457 Clay and sandy streaks 15 172
Sand and rock . 12 469 Clay 8 180
Clay 21 490 Clay, sandy 5 185
Sand 7 497 Clay and sandy streaks 23 208
Clay 14 511 -Sand and clay streaks 62 270
Sand and rock 2 513 Clay, hard and shale 17 287
Clay 18 531 Sand : 5 292
Sand and rock : 5 536 Clay 20 312
Clay 9 545 Sand 17 329
Sand and rock 15 560 Shale 20 349
Clay ' 85 645 Sand 9 358
Sand 5 650 Clay and sand streaks . 14 372
Clay 64 114 Sand with clay streaks 39 411
Sand and rock 5 719 Sand i 9 420
-103-




Table 2.--Drillers' logs of wells in Harris County--Continued

Well LJ-65-12-939--Continued =pa\
Clay and sand streaks
Sand and clay streaks
Clay

Sand and clay streaks
Sand

Clay

Sand

Clay

Sand

Clay

Sand

Clay

Sand

Clay

Sand and clay streaks
Clay

Clay and sand streaks
Sand

Clay

Sand

Clay

Shale, hard

Sand

Clay

Sand

Clay

Sand

Clay and sénd streaks
Clay

Sand and clay

Sand -

Clay

Thickness
(feet)

10
18
10

22

30
40
31

15
45
20
20
25
25
15
19_
32
14
65
60
20

46

13
12

11
48
10

Depth
(feet)

430
448
458
466
488
495
525
565
596
605
620
665
685
705
730
755
770
789
821
835
900
960
- 980
989
1,035
1,040
1,053
1,065
1,01
1,082
1,130

1,140

-104-

Well LJ-65-12-939--Continued Ml
Sand and hard streaks

Sand

Clay

Sand and clay streaks

Clay

Limestone

Sand and 1imestone

Clay

Sand with 1imestone streaks
Clay

Limestone, hard

Limestone and sand streaks
Sand

Limestone and sand streaks
Sand

Sand and 1imestone streaks
Clay and sand streaks
Limestone and sand

Sand and clay

Sand

Well LJ-65-13-322

Owner: City of Houston, Heights,

Well No. 15A
Layne-Texas Co.

oriller:
Unrecorded
Sand

Clay

Sand

Clay

Sand

Clay

~Sand

Clay
Sand and shale

Thickness
(feet)

23
18

30
94

42

30

85
30
12
63
14
71
40

11
68

28

48
49

71
38
11
26
32

Depth
(feet)

1,163
1,181
1,190
1,220
1,314
1,321
1,363
1,370
1,400
1,405
1,490
1,520
1,532
1,595
1,609
1,680
1,720
1,723
1,734
1,802

28
35
83

132

139

210

248

259

285

317

A AL A D




Table 2.--Drillers' logs of wells in Harris County--Continued

Well LJ-65-13-627--Continued
Shale and hard sand streaks
Sand, red and shale

Sand and shale streaks
Shale and sand

Sand and gravel

Shale, hard and 1imestone
Sand and gravel

Shale and 1imestone

Sand

Shale, sandy

Sand

Shale and 1imestone

Sand and shale streaks
Shale and Timestone

Shale, sandy

Shale and sand streaks
Shale

Clay, sandy

Sand and clay streaks
Sand, shale streaks and clay
Sand and shale streaks
Shale

Shale, sandy

Shale and sand streaks
Sand

Sand, shale and gravel
Sand and shale

Shale, sandy and limestone
Sand and shale streaks
Shale '

Clay and sand

Limestone

Thickness Depth

(feet)

9
20
12
48

17

16
13
10
15
30
24
26
50
25
12

58
19

85
29
32
31
16
20

(feet)

228
248
260
308
315
322
339
346
362
375
385
400
430
454
480
530
555
567
572
630
649
652
658
661
665
750
779
8l
842
858
878
884

-107-

Well LJ-65-13-627--Continued
Clay, sandy

Shale, hard and 1imestone
Clay, sandy

Clay, sticky

Sand and limestone

Clay, 1imestone and shale
Limestone streaks and shale
Limestone

Sand and limestone streaks
Shale streaks and sandy clay
Sand

Clay

Sand

Limestone

Shale, sandy and 1imestone
Sand

Shale, sandy and limestone
Sand and sandy shale

Sand, shale and limestone
Shale and sand streaks

Sand

-Well LJ-65-13-748 TH)

Owner:
Driller:

Houston Country Club,
Layne-Texas Co.

Topsoil

Clay

Clay, sandy

Clay

Sand

Clay

Sand

Sand and 1ime streaks

Lime

Thickness
(feet)

15
16
23
65
15
62
130
14
76
40

37
10

32
68
32

Well No. 2

25
28
32

47
26
48

Depth
(feet)

899

915

938
1,003
1,018
1,080
1,210
1,224
1,300
1,340
1,345
1,348
1,355 |
1,358
1,395
1,405
1,410
1,418
1,450
1,518
1,550

31
59 -
91
99
146
172
220
225
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Table 2.--Drillers’' logs of wells in Harris County--Continued

Well LJ-65-13-748--Continued M\
Sand

Lime, sticky

Sand and lime streaks

Shale, blue and red

Sand with 1ime and shale streaks
Lime with red shale and sand
Sand

Lime with red shale and sand
Sand and red shale

Shale, red

Sand and shale streaks

Sand and 1ime streaks

Sand and red shale with lime streaks

Sand and lime streaks
Lime and sand streaks

Sand

Shale, gray and blue with sand streaks

Shale, hard, red and blue
Shale, hard

Shale, sticky, brown and gray
Shale, sandy, gray and blue
Sand with lime and gray shale
Shalé, gray and sand streaks
Sand and shale

Shale

Shale and sand streaks

Shale .

Shate and sand

Sand and shale streaks

Shale

Well LJ-65-13-749 4H\

Owner: Memorial Villages Water Authority,

Well No. 6
Driller: Alsay-Texas Corp.

Topsoil

Clay, red

Sand, white

Clay, red

Sand, white and clay
Clay, gray

Sand, white and black
Sand, white and clay
Sand and gray clay
Sand, white and black
Clay, gray

Sand and gravel

Clay, white

Sand and white clay traces
Clay and sand stringers
Sand, tan and white
Sand and clay stringers
Shale, gray

Sand, tan

Clay, tan-to-white
San&, tan

Clay, white

Sand and shale stringers
Shale, gray and brown
Sand, tan

Shale, gray and brown
Sand, tan-to-gray

Shale and sand stringers

Thickness
(feet)

13
49
18
36

35
63
32
45
14
71
17

111

62
50

105

49
71
90
30
24

200
181

20
25
60

120

Depth
(feet)

15

64

82
118
125
160
223
255
300
314
385
402
513
575
625
730
779
850
940
970
994

1,194
1,375
1,395
1,420
1,480
1,600




Table 2.--Drillers' logs of wells in Harris County--Continued

Well LJ-65-20-225--Continued
Sand

Clay

Sand and rock

Clay

Sand

Clay

Sand

Shale

Sand and rock

Well LJ-65-20-226

Owner:

51, MWell No. 2
Driller: Layne-Western Co., Inc.
Clay

Sand and clay

Clay

Sand

Clay

Sand

Sand and clay strips
Sand

Clay

Sand

Shale

Sand and shale

Sand

Shale

Sand and shale strips
Clay

Sand and rock Breaks
Clay

Shale and clay

Sand

Thickness
{feet)

88
50
35
40
21
44
10
12

7

59
105
165

25

62

10

17
363
80
100
20
30
100
170
100
33
34

Depth
(feet)

1,265
1,315
1,350
1,390
1,411
1,455
1,465
1,477
1,484

Harris County Municipal Utility District

65

170
335
360
422
432
440
457
820
900
1,000
1,020
1,050
1,150
1,320
1,420

1,453

1,487
1,493

-126-

Well LJ-65-20-226--Continued
Shale

Sand and shale
Sand and rock
Shale and clay
Shale and sand
Sand and rock
Sand and shale
Shale and clay
Sand and clay
Clay

Well LJ-65-20-323

Owner:
Driller:

Raymond Water Wells
Clay, red and gray

Sand

Clay

Clay, red and gray

Sand

Clay

Sand

Clay

Wwell LJ-65-20-415

Cornelius Nurseries, Inc.

Thickness
(feet)

33
45

52
26
38
54
35
18

120
95

20
30

13

Owner: Bissonnet Municipal Utility District,
Plant 2, Well No. 1

Driller: Layne-Texas Co.

Topsoil 2
Clay 6
Sand 30
Clay and sand streaks 152
Shale 105
Sand and shale streaks 78
Shale, red and gray with sand streaks 72
Sand and shale streaks 35
Shale 15

Depth
(feet)

1,526
1,571
1,576
1,580
1,632
1,658
1,696
1,750
1,785
1,803

120
215
220
240
270
2n
290
297

38
190
295
373
445
480

495

tourtage s v




Table 2.--Drillers' logs of wells in Harris County--Continued

Well LJ-65-20-415--Continued
Sand

Shale and sand streaks

Shale with sand and 1ime streaks
Sand and shale streaks

Sand

Shale, sandy

Sand and lime

Shale, sandy

Sand

Shale, sandy and shale

Sand and hard 1ime streaks
Shale and sand streaks

Sand

Shale

Shale and sand streaks

Shale

Shale and sand streaks

Sand and shale streaks

Shale and sand streaks

Sand and shale streaks

Sand

Shale, sandy

Shale, sandy and sand

Sand

Shale

Shale, sandy

Shale

Shale and sand streaks

Shale and lime streaks

Well LJ-65-20-625

Owner: Memorial Hospital Southwest,
Driller: Layne-Western Co., Inc.

Topsoil

Thickness

17
68
34
51
11
a1

14
42
27
72
65

101 1
43 1
10 1

Depth
(feet) (feet)

512
580
614
665
676
7n7
726
740
782
809
881
96
951

,052

,095

,105

25 1,130

20 1

,150

20 1,170

51 1

»221

35 1,256

37 1

,293

32 1,325

198 1

,523

21 1,544

20 1

,564

94 1,658
130 1,788
15 1,803

Well No. 1

20

20

Well LJ-65-20-625--Continued

. Clay
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Sand

Clay

Sand and clay streaks
Clay

Sand

Clay and sand streaks
Clay

Sand and clay

Clay

Sand

Clay and sand. streaks
Sand

Clay

Sand

Clay

Sand

Clay and sand streaks
Sand

Clay

Sand

Clay and sand streaks
Sand

Clay

Sand

Clay and sand streaks
Clay

Sand

Clay

Sand

Clay and sand streaks

Thickness
(feet)

53

17
11
14
17
13
31

10
41
12

22

o + »n & o

12

33

22
18
11

Depth
(feet)

73

80

84

93
110
121
135
152
165
196
201
209
219
260
272

. 280

286
308
316
320
325
329
338
350
355
360
393
397
419
437
448



Table 2.--Drillers' logs of wells in Harris County--Continued

Hell-LJ-65-20-625--Cont1nued
Sand

Clay

Sand

Shalé and sand streaks
Sand and clay streaks
Clay

Sand

Shale

Clay

Sand

Clay

Sand

Clay

Sand

Shale

Sand

Shale

Sand

Shale

Sand

" Shale

Sand

Sha\é

Shale, sandy

Sand

Shale

Well LJ-65-20-626

Owner: City of Houston, Sharpstown,
Driller: Alsay-Texas Corp.

Topsoil

Sand

Clay, l1ight blue
Clay, red

Thickness
(feet)

23
50
12
28
48
22

10
11
27
28
32
45
30
12
40.
10
16
58
}81
45
35
85

Well No.

35
20
18

Depth
{feet)

471
521
533
561
609
631
638
641
647
650
660
671
698
726
758
803
813
845
885

895

911
969
1,150
1,195
1,230
1,285

3A

38
58
76
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Well LJ-65-20-626--Continued
Sand

Clay, gray

Clay, red

Clay, gray

Sand

Clay, gray

Sand

Clay, gray

Sand

Clay, gray, sandy
Sand

Clay, gray, sandy
Clay, gray

Sand

Clay, gray

Sand

Clay, gray, sandy
Sandstone, hard
Shale, gray

Sand

Shale, gray

Sand

Shale

Sand

Shale, gray

Sand

Shale

Sand

Shale, gray

Sand

Shale, gray

Sand

Thickness
(feet)

10
30
78
10
17
30
20
15
20
45
23
17
30
45
20
10

10
45
53
39
38
12
30
30
75
10
63
- 38
19

24

Depth
(feet)

83

93
123
201
211
228
258
278
293
313
358
381
398
428
473
493
503
506
516
561
614
653
691
703
733
763
838
848
91l
949

968 .

992.

i
)
[8
i
2
!
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Tabte 2.--Drillers' logs of wells in Harris County--Continued

Thickness Depth Thickness Depth
(feet) (feet) {feet) (feet)
Well LJ-65-20-626--Continued Well LJ-65-20-912--Continued
Shale, gray 30 1,022 Snale, sandy 37 43
Sand 35 1,087 Sand 27 462
Shale, gray 68 1,125 Shale 9 471
Sandstone, hard ) 1 1,126 Sand 23 494
Sand 10 1,136 Shale 12 506
Shale, blue, sandy 16 1,152 Sand 23 529
Sand 8 1,160 Shale, sandy 31 560
Shale, gray 12 1,172 Sand and gravel 45 605
Sand 47 1,219 Shale, sandy and sand streaks 65 670
Shale, gray 28 1,247 Sand, broken 44 714
Shale, gray, sandy 16 1,263 Shale, sandy 16 730
Sand 14 1,277 Sand and 1ime streaks 20 750
Shale, red, hard 84 1,361 Shale, sandy 10 760
Sand 43 1,404 Well LJ-65-21-147
: Owner: Texaco, Inc.
Sand and shale streaks 54 1,458 Driller: Raymond Water Wells
Sand 66 1,524 Clay 50 50
Shale, gray 80 1,604 Sand 10 60
Sand, hard - 16 1,620 Clay 20 80
Shale, gray 18 1,638 Sand 34 114
Well LJ-65-20-912 Clay 48 162
Owner: Southwest Harris County Municipal Utility
District 1, Well No. 1 Sand 8 170
Driller: Layne-Texas Co.
.Sand, red and white 15 185
Clay and sand streaks 80 80
Sand 35 220
Sand 21 101
Clay, blue 30 250
Clay, sandy and sand streaks 45 146
. Clay, gray 30 280
Clay, hard, sticky and sandy clay 59 205
Shale 20 300
Sand 8 213
Clay, red and gray 54 354
Clay, sandy and sand streaks 23 236 -
Sand 16 370
Sand, broken 14 250 -
Clay : 25 395
Sand and sandy clay 88 338 ' ,
Sand 15 410
Shale, sandy 7 345 .
Rock 1 411
Shale 45 390
Sand 9 420
Sand 8 398
-129-
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Table 2.-=Drillers' logs of wells in Harris County--Continued

Well LJ-65-21-147-~Continued
Clay, blue

Sand

Clay

Well LJ-65-21-148

Owner:
Driller:

Layne-Texas Co.
Clay, sandy

Clay

Clay, sandy

Clay

Sand and clay streaks
Sand

Sand and gravel

Clay

Sand

-Clay

Sand

Lime

Sand

Lime

Sand

Lime

Sand

Shale, sandy

Clay and sand

Shale, sandy

Shale

Clay, sandy

Sand, shale and shale streaks
Shale

Sand

Shale and sandy shale

Shale, sandy

City of Houston, Southwest,

Thickness
(feet)

20
28

Well No.

20
102
22
22
149
71
27
24
39
13
14

23

32
84
103
54

- 215
82
66
13
a1
119
32

Depth
(feet)

440
468
475

3A

20
122
144
166
315
386
413
437
476
489
503
511
534
538
545
549
581
665
768
822
1,037
1,119
1,185
1,198
1,239
1,358
1,390
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Thickness Depth

(feet) (feet)
Well LJ-65-21-148--Continued
Shale 23 1,413
Shale, sandy 69 1,482
Clay 74 1,556
Sand and shale streaks 9 1,565
Clay, sandy 105 1,670
Shale : 62 1,732
Shale and lime streaks 31 1,763
Shale _ 56 1,819
Lime 13 1,832
Shale, sandy 58 1,890
Sand and shale streaks 88 1,978
Shale 11 1,989
Sand 88 2,077
Shale and sand streaks 20 l2,097
shale, sandy 94 2,191
Shale 10 2,201
Well LJ-65-21-149
Owner: City of Houston, Southwest, Well No. 4A
Driller: Alsay-Texas Corp.
Unrecorded ' 240 240
Sand 5 245
Clay 20 265
-Sand - 25 290
Sand and clay | 75 365
Sand and clay 35 400
Sand, gravel and clay 70 470
Clay 51 521
Sand 29 550
Sand and clay 80 630
Clay, yellow 20 - 650
Sand 26 676
Clay 16 692
Sand 6 698
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Table 2.-Drillers’ logs of wells in Harris County--Continued
Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)
_ Well LJ-65-21-149--Continued Well LJ-65-21-150--Continued
! Clay 7 705 Sand and clay 4 109
Clay streaks 44 749 Clay aﬁd caliche streaks 8 117
Clay 66 815 Clay, red and sand streaks 16 133
Clay and sand 25 840 Clay, gray and caliche 10 143
Clay and sand streaks 20 860 Sand and clay streaks 5 148
Sand and shale 61 921 Shale 15 163
Sand and clay 127 1,048 Sand and shale streaks 5 168
Clay and sand streaks 711,119 Shale " 7 175
Sand 44 1,163 Clay, sandy and sand 3 178
Clay 18 1,181 Gravel and sand : 1 199"
Sand 67 1,248 Clay 5 204
Qlay 30 1,278 Shale 5 209
Sand 46 1,324 Sand 5 214
Clay, hard : 16 1,340 Shale and clay 22 236
Clay 28 1,368 Shale streaks and caliche 3 239
Clay and sand streaks 21 1,389 Caliche a5 284
Clay 40 1,429 Sand and caliche 3 287
Sand streaks 69 1,498 Clay and shale 15 302
Clay 17 1,515 Clay 20 322
Well LJ-65-21-150 Sand and clay streaks 64 386
Owner: City of Houston, Southwest, Well No. 358
Driller: Layne-Texas Co. Sand, gravel and clay streaks 10 396
Topsoil 1 1 Lime, hard 1 397
Clay 9 10 Sand and fine gravel 10 407
Sand 5 15 Sand streaks, hard with gravel and ¢l ay 7 414
Clay, sandy clay and caliche streaks 13 28 Sand 10 424
CQay 14 42 Sand, clay and 1ime streaks 3 427
Sand 6 48 Sand streaks, hard with gravel and clay
streaks 9 436
Clay ' 16 64
Sand streaks, fine with clay and Time 37 473
Sand 3 67
Sand, fine with clay and 11ime . 6 479
Clay streaks and sandy clay 14 81
Clay and lime 11 490
Sand and clay streaks 5 86
Sand and clay streaks 6 496
Clay and sandy clay 19 105.
Clay 25 521
-131-
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Table 2.--Drillers' logs of wel

1s in Harris Count --Continued

Thickness Depth

{feet)

Well LJ-65-21-150--Cont1nued

sand and clay streaks 11
Clay 2
Sand 16
Clay and 1ime streaks 5
- Sand 7
Clay . 5
Clay and sand 2
Sand 13
Clay, sand and 1ime 4
Sand and clay streaks 7
Clay and 1ime streaks 2
sand and clay streaks 7
Sand, clay and lime streaks 5
Sand 6
Clay 8
Sand and clay streaks 10
Clay 14

well LJ-65-21-227

Owner: Harris-GaIveston_CoastaI Subsidence
District, Southwest, Well No. 3

priller: Layne-Western Co., Inc.

Topsoil - : 2
Clay 28
Sand 35
Clay 25
Sand

Clay 80
Sand 50
Clay 15
Sand 25
Clay 38
Sand 17
Clay 10

40 -

(feet)

532
534
5580
558
562
5617
569
582
586
593
595
602
607
613
621
631
645

30

65

90
130
210
260
275
300
338
415
425
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Thickness Depth

{ feet)
Well LJ-66-21-227--Continued
Sand 165
Clay 25
Sand 8%
Clay 50
sand 50
Clay 20
Sand 140
Clay 30
Sand 30
Clay 70
sand 70
Clay 30
sand 20
Qlay i30
Sand 15
Clay 55
Sand 23

well LJ-65-21-228
Owner: Harris-Galveston Coastal Subsidence

District, Southwest, Well No. 5

Driller: Layne-Western Co., Inc.

Topsoil 3
Clay 28
San& 34
Clay 25
Sand 33
Clay 82
Sand 43

Well LJ-65-21-229 . , _

Owner: Harris-Galveston Coastal Subsidence
District, Southwest, Well No. &

Driller: Layne-Western Co., Inc.

Topsoil
Clay
Sand

(feet)

590
615
700
750
800
820
960
990

1,020

1,090

1,160

1,190 .

1,210

1,340

1,365

1,410

1,433

3
65
90
128

210
253

3
y




Table 3.--Water levels in wells in Harris County--Continued

Water Water Water
Date level Date level Date level
WELL LJ-65-12-728-~Cont. WELL LJ-65-12-729-~Cont. WELL LJ-65-12-806
OWNER: LAKESIOE COUNTRY
12/05/1983 144.01 10/14/1982 152.95 CLUB, WELL NO. 3
01/04/1984 146.26 11/09/1982 153.03 SCREEN: 427-806 FEET
01/31/1984 145.36 12/07/1982 153.47 ELEVATION: 70 FEET
02/28/1984 144.22 ) 01/04/1983 152.93
03/27/1984 145.73 02/01/1983 151.98 01/23/1980 195.58
04/24/1984 145,55 03/02/1983 150.76 01/07/1981 188.08
05/22/1984 145.14 03/29/1983 152.54 : 06/09/1981 188.33
06/19/1984 145.00 04/26/1983 152.13 09/02/1981 198.44
07/17/1984 146.48 05/24/1983 151.27 01/20/1382 188.56
08/14/1984 145.93 06/21/1983 150.19 09/09/1982 200.94
09/11/1984 146.83 07/19/1983 148.66 01/12/1983 189.22
10/10/1984 145.67 03/17/1983 143.29 : 01/17/1984 187.86
11/06/1984 144.82 09/14/1983 153.29
12/05/1984 147.50 10/12/1983 153.80
11/08/1983 153.17 WELL LJ-65-12-817
' 12/05/1983 153.17 OWNER: CITY OF HOUSTON,
WELL LJ-65-12-729 01/04/1984 153.54 DISTRICT 71,
OWNER: U.S. GEOLOGICAL 01/31/1984 153.04 WELL NO. 3
SURVEY 02/28/1984 152.67 SCREEN: 597-957 FEET
SCREEN: 231-237 FEET 03/27/1984 151.88 ELEVATION: 30 FEET
ELEVATION: 93 FEET 04/24/1984 151.74
05/22/1984 151.42 03/31/1980 276.34
01/02/1980 147.09 06/19/1984 151.88
02/05/1980 146.54 07/17/1984 152.36 WELL LJ-65-12-904 <\
03/04/1980 146.17 08/14/1984 152.05 OWNER: MEMORIAL VILLAGE,
04/01/1980 146.25 09/11/1984 154,55 WELL NO. 1
04/29/1980 146.49 10/10/1984 153.64 SCREEN: 940-1,555 FEET
05/27/1980 146.73 11/06/1984 150.74 ELEVATION: 70 FEET
06/24/1980 147.26 12/05/1984 133.69
07/23/1980 147.02 01/19/1982 405.00
08/19/1980 147.45 02/18/1982 404.00
09/16/1980 143.90 WELL LJ-65-12-730 03/17/1982 405.00
10/14/1980 144.52 OWNER: CITY OF HOUSTON, 04/22/1982 405.00
11/10/1980 -144.72 KATY-ADDICKS, 05/19/1982 412.00
12/09/1980 144.58 WELL NO. 11 : 03/18/1983 407.00
01/06/1981 144.67 SCREEN: 685-1,692 FEET 05/12/1983 402.00
02/04/1981 148.97 ELEVATION: 85 FEET 06/22/1983 405.00
03/04/1981 148.34 . 07/21/1983 407.00
03/31/1981 148.64 01/17/1984 334.30 08/30/1983 411.00
04/29/1981 148.98 09/20/1983 414.00
05/26/1981 148.55
06/22/1981 148.66 WELL LJ-65-12-801
07/20/1981 149.33 OWNER: LAKESIDE COUNTRY WELL LJ-65-12-917 4|
08/18/1981 149.76 CLUB, WELL NO. 2 OWNER: CITY OF HOUSTON,
09/14/1981 149.40 SCREEN: 280-467 FEET LAKEVIEW, WELL NO. 3
10/13/1981 150.44 ELEVATION: 75 FEET SCREEN: 333-489 FEET
11/12/1981 150. 62 ELEVATION: 72 FEET
12/09/1981 150.77 01/23/1980 163.99 )
01/05/1982 150.53 07/03/1980 166.11 01/24/1980 198.50
02/03/1982 150. 66 09/22/1980 172.53 07/07/1980 202.59
03/03/1982 150.33 01/07/1981 171.26 09/23/1980 208.31
03/30/1982 150.07 06/09/1981 167.18 01/07/1981 205.29
04/28/1982 150.15 09/02/1981 187.35 06/10/1981 204.67
05/25/1982 150.27 01/20/1982 179.97
06/22/1982 150.30 09/09/1982 196.90
07/20/1982 150.46 01/12/1983 175.82
08/18/1982 152.04 01/17/1984 174.06
09/14/1982 - 152. 62
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Table 3.--Water levels in wells 1h Harris County--Continued

Water Water Water
Date level Date level Date level
WELL LJ-65-13-614 WELL LJ-65-13-801 WELL LJ-~65-13-927--Cont.
OWNER: CITY OF HOUSTON, OWNER: RIVER OAKS COUNTRY
HEIGHTS, WELL NO. 3 CLUB, WELL NO. 2 04/24/1980 253.98
SCREEN: 514-1,037 FEET SCREEN: 617-1,210 FEET 05/23/1980 254.17
ELEVATION: 68 FEET ELEVATION: 52 FEET 06/24/1980 253.06
07/24/1980 260.05
01/07/1980 353.75 01/30/1980 305.14 . 08/22/1980 258.20
02/20/1981 350.20 : 07/07/1980 318.05 09/24/1980 266.57
01/14/1982 355.88 09/23/1980 329.91 10/24/1980 265.13
01/10/1983 369.35 02/10/1981 325.41 11/24/1980 266.84
01/04/1984 339.60 . 06/10/1981 350.57 12/23/1980 265.43
09/21/1981 344.23 01/23/1981 260.90
01/22/1982 328.71 02/24/1981 262.33
WELL LJ-65-13-624 09/09/1982 349,22 03/24/1981 259. 62
OWNER: CITY OF HOUSTON, 01/12/1983 330.30 04/24/1981 260.55
HEIGHTS, WELL NO. 17 01/26/1984 327.17 05/22/1981 259.38
SCREEN: 620-1,720 FEET 06/24/1981 261.07
ELEVATION: 67 FEET 07/24/1981 261.85
WELL LJ-65-13-903 08/24/1981 263.02
01/08/1980 421.00 OWNER: CITY OF HOUSTON, 09/24/1981 266.81
CENTRAL, WELL NO. 19 10/23/1981 267.75
SCREEN: 1,160-1,960 FEET 12/01/1981 260.28
WELL LJ-65-13-626 ELEVATION: 52 FEET 12/23/1981 257.15
OWNER: CITY OF HOUSTON, 01/22/1982 259.38
HEIGHTS, WELL NO. 6A 01/04/1980 403.34 02/24/1982 258.56
SCREEN: 665-1,440 FEET 01/19/1982 415.28 03/24/1982 259.13
ELEVATION: 68 FEET 04/23/1982 259.16
' 05/24/1982 259.42
01/10/1983 391.00 WELL LJ-65-13-904 06/24/1982 260.75
01/10/1984 386.00 OWNER: CITY OF HOUSTON, 07/23/1982 269.13
: CENTRAL, WELL NO. 20 08/23/1982 274.42
. SCREEN: 1,015-1,940 FEET 09/24/1982 278. 66
WELL LJ-65-13-701 ELEVATION: 46 FEET 10/22/1982 274.98
OWNER: CITY OF HOUSTON, 11/24/1982 266.18
AFTON QAKS 01/08/1980 430.35 . 12/22/1982 259.87
SCREEN: 680-1,645 FEET 01/26/1981 410.90 01/24/1983 253.71
ELEVATION: 72 FEET 01/21/1982 419.09 02/24/1983 250.07
. 01/05/1983 421.75 03/24/1983 246.81
01/23/1980 390.26 ) . 01/09/1984 454,65 04/22/1983 247.44
01/20/1981 392.50 05/23/1983 249.01
01/18/1982 415.50 06/24/1983 254.31
01/31/1983 396.50 WELL LJ-65-13-905 07/22/1983 256.88
01/12/1984 369.35 OWNER: CITY OF HOUSTON, 08/24/1983 254.13
CENTRAL, WELL NO. 21 09/23/1983 248.97
SCREEN: 745-2,000 FEET 10/24/1983 245.02
WELL LJ-65-13-716 DM ELEVATION: 43 FEET 11/25/1983 243.00
OWNER: HOUSTON COUNTRY CLUB 12/22/1983 239.11
SCREEN: 520-1,144 FEET 01/08/1980 383.80
ELEVATION: 63 FEET 01/26/1981 384.70
01/11/1983 388.00 WELL LJ-65-13-944
01/29/1980 372.35 01/10/1984 377.00 OWNER: CITY OF HOUSTON,
07/07/1980 373.20 CENTRAL, WELL NO. 22
09/23/1980 389.82 , SCREEN: 700-1,630 FEET
02/10/1981 376.92 ELEVATION: 32 FEET
09/21/1981 391.66 WELL LJ-65-13-927
01/22/1982 377.12 OWNER: CITY OF HOUSTON, 01/07/1980 370.28
09/09/1982 399.18 LINCOLN POOL 01/26/1981 392.17
01/12/1983 381.04 DEPTH: 625 FEET 01/21/1982 415.37
01/26/1984 378.19 ELEVATION: 45 FEET 01/11/1983 401.70
01/09/1984 402.00
01/24/1980 255.15
02/21/1980 254.81

03/24/1980 252.23
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Water
Date level

WELL LJ-65-20-111--Cont.
01/20/1983 183.68
01/19/1984 184.99

WELL LJ-65-20-203
OWNER: E.W. ANDRAU
SCREEN: 177-693 FEET
ELEVATION: 81 FEET

03/07/1980 169.95

09/09/1980 182.13
09/18/1980 197.85
-06/16/1981 202.71
09/25/1981 207.89
01/29/1982 204.98
09/16/1982 215.53
09/22/1982 213.88
01/20/1983 205.74
01/19/1984 206.65

WELL LJ-65-20-210 :
OWNER: CITY OF HOUSTON,
WALNUT BEND
SCREEN: 334-455 FEET
ELEVATION: 78 FEET

01/28/1980 198.06
02/18/1981 211.57
01/29/1982 216.17
01/20/1983 219.23
01/19/1984 222.52

WELL LJ-65-20-216
OWNER: CITY OF HOUSTON,
LAKESIDE FOREST
SCREEN: 870-1,300 FEET
ELEVATION: 79 FEET

01/28/1980 348.12
02/18/1981 365.50
01/29/1982 367.83
01/18/1983 369.72
01/19/1984 371.46

WELL LJ-65-20-218
OWNER: CITY OF HOUSTON,
WALNUT BEND,
WELL NO. 2
SCREEN: 660-1,265 FEET
ELEVATION: 79 FEET

01/28/1980 305.40
02/10/1981 327.94
01/29/1982 328.25
01/18/1983 330.17

01/19/1984 332.59

Water
Date Level

WELL LJ-65-20-225
OWNER: CITY OF HOUSTON,
DISTRICT 71,
WELL NO. 1
SCREEN: 1,054-1,350 FEET
ELEVATION: 80 FEET

03/31/1980 356.02
09/15/1981 385.30
01/29/1982 382.09
09/22/1982 386.97
01/18/1983 382.06
01/26/1984 368.18

WELL LJ-65-20-301 (Hd
OWNER: CITY OF HOUSTON,
SOUTHWEST, WELL NO. 6
SCREEN: 548-1,360 FEET
ELEVATION: 71 FEET

01/14/1980 386.00
01/14/1981 394.00
01/15/1982 398.00

WELL LJ-65-20-302 ')
OWNER: CITY OF HOUSTON,
SOUTHWEST, WELL NO. 7
SCREEN: 490-1,440 FEET
ELEVATION: 71 FEET

01/14/1980 355.00
01/14/1981 372.00
01/08/1982 390.36
01/28/1983 406.08
01/06/1984 396.94

WELL LJ-65-20-303 (™|
OWNER: CITY OF HOUSTON,
SOUTHWEST, WELL KO. 8
SCREEN: 560-1,445 FEET
ELEVATION: 73 FEET

01/14/1980 337.25

01/16/1981 344.85
01/08/1982 352.01
01/31/1983 348.96
01/06/1984 346.20

WELL LJ-65-20-304 | M1
OWNER: CITY OF HOUSTON,

SOUTHWEST, WELL NO. 11
SCREEN: 755-1,552 FEET
ELEVATION: 74 FEET

01/15/1980 379.00
01/14/1981 390.00
01/15/1982 396.00
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Table 3.--Water levels in wells in Harris County--Continued

Water
Date 1evel

WELL LJ-65-20-307 ‘M)
OWNER: CITY OF HOUSTON,
DISTRICT 34,
WELL NO. 2
SCREEN: 624-881 FEET
ELEVATION: 74 FEET

01/28/1980 327.49
06/26/1980 336.34
09/09/1980 346.10
09/18/1980 360.18
02/10/1981 343.79
06/16/1981 364.38
09/03/1981 334.74
01/28/1982 333.583
09/15/1982 370.45
01/19/1983 338.62
01/19/1984 341.26

WELL LJ-65-20-309 Z+i)
OWNER: CITY OF HOUSTON,
DISTRICT 52,
WELL NO. 1
SCREEN: 586-896 FEET
ELEVATION: 75 FEET

01/28/1980 321.26
02/10/1981 331.77
01/28/1982 334.11
01/18/1983 332.98
01/19/1984 335.13

WELL LJ-65-20-319 \M\
OWNER: CITY OF HOUSTON,
DISTRICT 54,
WELL NO. 2
SCREEN: 630-1,370 FEET
ELEVATION: 72 FEET

01/28/1980 391.25
01/16/1981 405.23
01/19/1982 422.42
01/26/1983 428.03
02/03/1984 391.92

WELL LJ-65-20-322 2ZW\
OWNER: CITY OF HOUSTON,
WINDSWEPT,
WELL NO. 1
SCREEN: 658-1,520 FEET
ELEVATION: 75 FEET

01/28/1980 366.49
02/18/1981 379.00
01/19/1983 394.26
02/13/1984 387.81




Water
Date level

WELL LJ-65-20-405
OWNER: CITY OF HOUSTON,

BELLAIRE -BRAYS, 04/22/1982 262.50 SHARPSTOWN, WELL NO. 3
WELL NO. 1 05/19/1982 275.50 SCREEN: 605-1,520 FEET
SCREEN: 640-1,620 FEET 06/17/1982 270.00 ELEVATION: 70 FEET
ELEVATION: 81 FEET 07/21/1982 278.00
09/20/1982 288.00 01/14/1980 305.27
02/20/1980 280.71 12/22/1982 265.00 01/07/1981 316.94
01/06/1981 298.52 01/11/1983 272.00
01/06/1982 290.70 03/03/1983 270.00
01/21/1983 294.67 03/17/1983 263.00 WELL LJ-65-20-614 ZH\
02/01/1984 299.12 05/12/1983 264.00 OWNER: CITY OF HOUSTON,
06/22/1983 269.00 SHARPSTOWN, WELL NO. 4
07/21/1983 271.00 SCREEN: 579-1,495 FEET
WELL LJ-65-20-407 08/30/1983 274.00 ELEVATION: 76 FEET
OWNER: CITY OF HOUSTON, 09/20/1983 278.00
BELLAIRE-BRAYS, 10/21/1983 273.00 01/14/1980 327.19
WELL NO. 4 11/09/1983 270.00 01/07/1981 337.20
SCREEN: 618-1,634 FEET 01/19/1982 347.82
ELEVATION: 85 FEET 01/26/1983 351.23
WELL LJ-65-20-513 02/03/1984 361.70

" Water
Date Level

WELL LJ-65-20-507--Cont.

Table 2.--Water levels in wells in Harris County--Continued

Water
Date Tevel

WELL LJ-65-20-608 2+
OWNER: CITY OF HOUSTON,

02/20/1980 295.56 OWNER: CITY OF HOUSTON,
01/06/1981 288.39 BELLAIRE-BRAYS,
01/04/1982 282.31 WELL NO. 2 WELL LJ-65-20-617 4H1
01/21/1983 284.59 SCREEN: 649-1,631 FEET OWNER: CITY OF HOUSTON,
02/01/1984 293.62 ELEVATION: 75 FEET BRAEBURN VALLEY,
WELL NO. 1
02/20/1980 297.09 SCREEN: 490-700 -=iT
WELL LJ-65-20-408 01/06/1981 310.86 ELEVATION: 68 FE:f
OWNER: CITY OF HOUSTON, 01/04/1982 307.19
BELLAIRE-BRAYS, 01/21/1983 309.10 02/05/1980 257.45
WELL NO. 5 02/01/1984 320.16 06/26/1980 265.00
SCREEN: 639-1,583 FEET 09/25/1980 274.13
ELEVATION: 85 FEET 01/08/1981 276.64
WELL LJ-65-20-602 Z H\ 06/15/1981 286.63
02/20/1980 316.40 OWNER: CITY OF HOUSTON, : 09/18/1981 291.70
01/06/1981 316.18 SHARPSTOWN, WELL NO. 1 01/28/1982 290.46
01/21/1983 319.10 SCREEN: 595-950 FEET 09/17/1982 299.38
02/03/1984 328.72 ELEVATION: 70 FEET 01/17/1983 ° 290.29
01/26/1984 288.11
01/14/1980 308.50
WELL LJ-65-20-409 06/26/1980 305.50
OWNER: CITY OF HOUSTON, 09/18/1980 326.50 WELL LJ-65-20-618 4 M\
BELLAIRE -BRAYS, 02/13/1981 314.50 OWNER: CITY OF HOUSTON,
WELL NO. 3 09/18/1981 - 330.50 BRAEBURN VALLEY,
SCREEN: 609-1,551 FEET 01/28/1982 316.50 WELL NO. 2
ELEVATION: 75 FEET 09/15/1982 333.50 SCREEN: 885-1,325 FEET
01/19/1983 318.50 ELEVATION: 70 FEET
02/20/1980 275.13 01/26/1984 316.00 '
01/06/1981 292.25 02/20/1980 318.00
01/06/1982 292.70 02/12/1981 328.60
01/21/1983 295.67 WELL LJ-65-20-603 2M\ 09/25/1981 341.11
02/03/1984 303.52 OWNER: CITY OF HOUSTON, 01/28/198z 336.74
SHARPSTOWN, WELL NO. 2 09/15/1982 353.66
SCREEN: 584-989 FEET 01/17/1983 338.85
WELL LJ-65-20-507 AW ELEVATION: 76 FEET 01/26/1984 335.50
OWNER: WESTWOOD COUNTRY CLUB
SCREEN: 895-1,044 FEET 01/14/1980 303.80
ELEVATION: 71 FEET 02/13/1981 310.09
01/28/1982 312.68
01/26/1982 263.50 09/22/1982 317.43
02/18/1982 267.50 01/19/1983 314.05
03/17/1982 265.50 01/26/1984 311.92
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Date Tevel

WELL LJ-65-20-619
OWNER: CITY OF HOUSTON,
BRAESWO0D, WELL NO. 1
SCREEN: 690-1,755 FEET
ELEVATION: 60 FEET

02/07/1980 323.87
01/07/1981 350.82
01/07/1982 339.41
01/05/1983 346.26

WELL LJ-65-20-908
OWNER: CITY OF HOUSTON,
BRAEBURN WEST
SCREEN: 627-908 FEET
ELEVATION: 73 FEET

02/05/1980 273.79
06/26/1980 276.76
01/08/1981 288.60
06/16/1981 302.15
09/02/1981 335.23
01/28/1982 332.10
09/15/1982 343.86
01/17/1983 329.94
01/26/1984 327.74

WELL LJ-65-20-910
OWNER: CITY OF HOUSTON,
SIMS BAYOU,
WELL NO. §
SCREEN: 610-1,188 FEET
ELEVATION: 70 FEET

01/29/1980 271.25
01/12/1981 283.45
01/19/1982 301.66
01/07/1983 302.42
01/17/1984 302.25

WELL LJ-65-20-911
OWNER: CITY OF HOUSTON,
SIMS BAYOU,
WELL NO. 4
SCREEN: 645-1,185 FEET
ELEVATION: 70 FEET

01/29/1980 273.72
01/12/1981 283.89
01/19/1982 303.72
01/07/1983 302.53
01/16/1984 300.11

WELL LJ-65-21-102 3™M\
OWNER: CITY OF HOUSTON,
SOUTHWEST, WELL NO. 2
SCREEN: 657-1,473 FEET
ELEVATION: 64 FEET

01/22/1981 415.72

. Water
Date . Level

WELL LJ-65-21-102--Cont.
01/11/1982 421.77

WELL LJ-65-21-104 ZMI
OWNER: CITY OF HOUSTON,
SOUTHWEST, WELL NO. 4
SCREEN: 692-1,490 FEET
ELEVATION: 66 FEET

01/14/1980 381.00

WELL LJ~65-21-143 4M\
OWNER: CITY OF HOUSTON,

SOUTHWEST, WELL NO. 1A
SCREEN: 716-1,492 FEET
ELEVATION: 64 FEET

01/15/1980 402.94
01/16/1981 414.18
01/11/1982 436.04
01/25/1983 405.54
01/05/1984 382.59

WELL LJ-65-21-144 ZH\
OWNER: CITY OF HOUSTON,
SOUTHWEST, WELL NO. §
SCREEN: 652~1,380 FEET
ELEVATION: 69 FEET

01/15/1980 398.00
01/16/1981 416.00
01/11/1982 428.11
01/28/1983 397.14
01/06/1984 397.94

WELL LJ-65-21-149 ZM)
OWNER: CITY OF HOUSTON,

SOUTHWEST, WELL NO. 4A
SCREEN: 690-1,498 FEET
ELEVATION: 69 FEET

01/09/1984 407.00

| WELL LJ-65-21-150 2M\

OWNER: CITY OF HOUSTON,

SOUTHWEST, WELL NO. 3SB
SCREEN: 330-631 FEET
ELEVATION: 64 FEET

01/16/1984 339.00
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WELL LJ-65-21-201

OWNER: CITY OF HOUSTON,
SOUTHWEST, WELL NO. 9

SCREEN: 554-1,031 F

ELEVATION: 63 FEET

01/14/1980 311.84
01/16/1981 317.48
01/08/1982 329.52
01/24/1983 321.26
01/05/1984 311.95

WELL LJ-65-21-226

OWNER: HARRIS-GALVESTON
COASTAL SUBSIDENCE
DISTRICT, SOUTHWEST,
WELL NO. 1

SCREEN: 2,316-2,336 FEET

ELEVATION: 64 FEET

02/13/1980 308.28
02/21/1980 299.70
03/12/1980 303.10
04/10/1980 304.77
05/06/1980 305.07
05/28/1980 305.16
06/24/1980 303.89
07/23/1980 304.10
08/19/1980 305.42
U9/16/1980 301.45
10/14/1980 300.97
11/10/1980 297.47
12/09/1980 295.37
01/06/1981 294.91
02/05/1981 294.30
03/05/1981 301.65
03/31/1981 304.35
04/28/1981 302.43
05/26/1981 302.71
06/22/1981 303.06
07/20/1981 310.08
08/18/1981 310.44
09/15/1981 310.72
10/13/1981 311.32
11/13/1981 313.23
12/08/1981 313.64
01/06/1982 312.61
02/02/1982 312.85
03/03/1982 313.14
03/30/1982 313.42
04/28/1982 313.88
05/25/1982 313.94
U6/22/1982 313.92
07/20/1982 314.05
08/17/1982 314.57
09/14/1982 315.39
10/14/1982 315.94
11/09/1982 317.02
12/07/1982 317.56
01/04/1983 318.48
02/01/1983 318.62
03/02/1983 318.47




Table 3.--Water levels in wells in Harris County--Continued

Water
Date level

WELL LJ-65-21-402 4M\
OWNER: CITY OF BELLAIRE,
WELL NO. 3
SCREEN: 1,200-1,570 FEET

ELEVATION: 59 FEET

01/31/1980 397

WELL LJ-65-21-403

OWNER: CITY OF HOUSTON,
MEYERLAND, WELL NO. 1

SCREEN: 710-1,770 FEET

ELEVATION: 56 FEET

01/25/1980 324
01/07/1981 311
01/07/1982 372
01/05/1983 368

WELL LJ-65-21-404

OWNER: CITY OF HOUSTON,
MEYERLAND, WELL NO. 22

SCREEN: 618-1,198 FEET

ELEVATION: 61 FEET

01/25/1980 268

01/07/1981 320.04
01/04/1982 315.93
01/05/1983 318.77
01/06/1984 316.14

WELL LJ-65-21-413
OWNER: CITY OF BELLAIRE,
WELL NO. 1
SCREEN: 651-708 FEET

ELEVATION: 59 FEET

01/14/1980 298.49
06/26/1980 300.09
09/18/1980 315.04
02/12/1981 298.30
06/16/1981 300.93
09/18/1981 316.26
01/22/1982 299.42
09/15/1982 321.17
01/18/1983 300.38
01/26/1984 298.89

WELL LJ-65-21-414 44y
OWNER: CITY OF HOUSTON,
BRAESWOOD, WELL NO. 2
SCREEN: 620-1,735 FEET
ELEVATION: 66 FEET

02/07/1980 342.29
01/07/1981 330.88
01/07/1982 355.83
01/05/1983 349.60
01/05/1984 343.26

Water
Date Level

WELL LJ-65-21-503

OWNER: CITY OF HOUSTON,
LINKWOOD, WELL NO..1

SCREEN: 770-1,840 FEET

ELEVATION: 52 FEET

01/10/1980 337
01/23/1981° 335
01/15/1982 341
01/04/1983 344
01/04/1984 342

WELL LJ-65-21-504 -

OWNER: CITY OF HOUSTON,
LINKWOOD, WELL NO. 2

SCREEN: 735-2,260 FEET

ELEVATION: 52 FEET

01/10/1980 369.03
01/16/1981 373.52
01/07/1982 368.70
01/04/1983 376.18
01/04/1984 372.91

WELL LJ-65-21-507
OWNER: CITY OF HOUSTON,
WILLOW MEADOWS
SCREEN: 557-799 FEET
ELEVATION: 60 FEET

06/26/1980 271.50
09/25/1980 289.02
02/12/1981 291.10
06/15/1981 299.01
09/18/1981 305.54
01/25/1982 304.83
09/17/1982 308.52
01/17/1983 302.11
01/26/1984 298.86

WELL LJ-65-21-509 .

OWNER: CITY OF HOUSTON,
LINKWOOD, WELL NO. 3

SCREEN: 725-1,860 FEET

ELEVATION: 51 FEET

01/14/1980 351.71
01/16/1981 358.95
01/19/1982 - 356

01/04/1983 360.04
01/04/1984 357.27

WELL LJ-65-21-703
OWNER: CITY OF HOUSTON,
: WESTBURY

DEPTH: 271 FEET
ELEVATION: 66 FEET

01/25/1980 139.05
09/17/1980 152.17
-183-

Water
Date level

WELL LJ-65-21-703--Cont.

01/03/1983 137.93
01/05/1984 136.58

WELL LJ-65-21-707 -

OWNER: CITY OF HOUSTON,
WESTBURY, WELL NO. 3

SCREEN: 653-1,765 FEET

ELEVATION: 66 FEET

01/25/1980 304.84
01/07/1981 329.56
01/03/1983 351.62

WELL LJ-65-21-708
OWNER: CLTY OF HOUSTON,
SIMS BAYQU,
WELL NO. 3
SCREEN: 632-1,180 FEET
ELEVATION: 65 FEET

01/30/1980 279.70
01/12/1981 286.05
01/19/1982 306.82
01/07/1983 309.29
01/16/1984 307.93

WELL LJ-65-21-709
OWNER: CITY OF HOUSTON,
SIMS BAYOU,
WELL NO. 2
SCREEN: 644-1,169 FEET
ELEVATION: 65 FEET

01/30/1980 280.87
01/12/1981 293.82
01/19/1982 310.66
01/04/1983 312.17
0l/16/1984 311.04

WELL LJ-65-21-802
OWNER: HOUSTON LIGHTING
AND POWER CO.,
HIRAM CLARK,
WELL NO. 2
SCREEN: 895-1,263 FEET
ELEVATION: 67 FEET

01/03/1980 339
01/25/1980 334
09/29/1980 358
11/12/1980 351
12/08/1980 359
01/12/1981 35
02/10/1981 346
03/05/1981 347
04/03/1981 349
05/04/1981 351
06/15/1981 351
07/28/1981 352
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percent of the export tonnage of the Port of Houston is
agricultural commodities.

The Lyndon B. Johnson Space Center is located in the
southeastern part of Harris County, about 22 miles from
downtown Houston. This complex was constructed in 1962
on a 1,640 acre site.

Transportation

Interstate Highway 10 and Interstate Highway 45 meet
in Houston, and in addition to a freeway system, Harris
County has an excellent network of state and farm-to-
market highways.

The Port of Houston, which in 1972 moved more than
69 million tons of cargo, is the third largest seaport in the
United States in total tonnage, according to official
statistics of the U.S. Corps of Engineers. The Houston
Ship Channel, a 50-mile inland waterway, connects
Houston with the sea lanes of the world. Most of the
channel has a minimum width of 400 feet and a depth of
40 feet.

More than 100 steamship lines offer regular service
between the Port of Houston and some 250 ports of the
world. Every year more than 4,000 ships call at Houston,
which has more than 100 wharves in operation. '

Six major rail systems operate 14 lines of mainline
track radiating from the City of Houston, and two
switching lines serve the industrial areas and the Port of
Houston.

Natural Resources

Harris County has abundant supplies of minerals,
timber, farming soil, sea water, and fresh water. Oil and
gas’ furnish hydrocarbon compounds for refineries and
chemical-petrochemical industries. Forest products from
Harris County and surrounding counties support lumber-
ing, plywood production, furniture fabrication, and paper
milling. Salt and lime are also produced in the county.

The southeastern part of Harris County joins Galveston
Bay for an abundant supply of sea water. The county is
located atop a great underground water reservoir. A
recent study indicates that the water in storage in the un-
derground aquifer is sufficient for 250 years at a
withdrawal rate of 600 million gallons daily. A dam on the
San Jacinto River forms Lake Houston, which supplies
Houston with 130 million gallons of surface water per
day. '

Climate

The climate of Harris County is predominantly marine.
The terrain includes numerous small streams and bayous
which, together with the nearness to Galveston Bay,
favor the development of fogs. Prevailing winds are from
the southeast and south, except in January when frequent
high pressure areas bring invasions of polar air and
prevailing northerly winds.

Temperatures are moderated by the influence of winds
from the Gulf, which results in mild winters and relative-

ly cool summer nights. Another effect of the nearness of
the Gulf is abundant rainfall, except for rare extended
dry periods. Polar air penetrates the area frequently
enough to provide stimulating variability in the weather.
Table 1 gives data on temperature and precipitation.

The average number of days with minimum tempera-
tures of 32 degrees F. or lower is only about 7 per year
at Houston and 15 at the airport. Most freezing tempera-
tures last only a few hours because they are usually ac-
companied by clear skies. )

Monthly rainfall is evenly distributed throughout the
year. Annual rainfall has varied from 72.86 inches in 1900
to 17.66 inches in 1917. About 75 percent of the years
have total precipitation between 30 and 60 inches.
Monthly precipitation has ranged from 17.64 inches to
only a trace. Because thundershowers are the main source
of rainfall, precipitation may vary substantially in dif-
ferent sections of Houston on a day-to-day basis.

About one-fourth of the days each year are clear. Oc-
tober has the most clear days. Cloudy days are relatively
frequent from November to May and partly cloudy days
are more frequent from June through September.
Sunshine averages near 60 percent of the possible amount
for the year ranging from 46 percent in winter to 69 per-
cent in summer. Snow is rare. However, in an occasional
year several inches will fall in January or February.

Heavy fog occurs on an average of 16 days a year, and
light fog occurs about 62 days a year.

Destructive windstorms are fairly infrequent, but both
thundersqualls and tropical storms occasionally pass
through the area.

The average date of the last temperature of 32 degrees
F. or lower in spring is March 2. The average date of the
first 32 degrees F. temperature in fall is November 28.
The average period from the last 32 degrees F. tempera-
ture in spring to the first in fall is 271 days.

How This Surve_y Was Made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are located, and
how they can be used. The soil scientists went into the
area knowing they likely would locate many soils they al-
ready knew something about and perhaps identify some
they had never seen before. They observed the steepness,
length, and shape of slopes, the size of streams and the
general pattern of drainage, the kinds of native plants or
crops, and many facts about the soils. They dug many
holes to expose soil profiles. A profile is the sequence of
natural layers, or horizons; in a soil; it extends from the
surface down into the parent material that has been
changed very little by leaching or by the action of plant
roots, .

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They clas-
sified and named the soils according to nationwide,
uniform procedures. The soil series and the soil phase are
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range site, Edna soil; gfoodland suitability group 2w9;
Blackland woodland grazing group.

Bg—Bernard-Urban land complex. This is a nearly
levéi complex in broad metropolitan areas and rural areas
where_the population is increasing. The areas are 40 to
several hundred acres in size. The slope is 0 to 1 percent
but averages 0.5 percent.

The Bernard soil makes up 30 to 80 percent of this
complex, and Urban land 10 to 70 percent. Other soils,
mainly Lake Charles, Addicks, Edna, and Clodine soils,
make up 10 to 20 percent. The areas are so intricately
mixed that it was not practical to separate them at the
mapping scale for this survey. Pimple mounds are com-
mon in a few undisturbed areas of Edna and Clodine
soils.

The surface layer of the Bernard soil is friable, neutral,
very dark gray clay loam about 6 inches thick. The layer
below that is about 48 inches thick and consists of firm,
neutral, very dark gray clay in the upper part and very
firm, moderately alkaline, dark gray clay in the lower

The next layer is firm, moderately alkaline, gray
clay that has distinct yellowish brown mottles and a few
calcium carbonate concretions.

Urban land consists of soils that have been altered or
covered by buildings and other urban structures, making
classification_impractical. Typical structures are single-
and multiple-unit dwellings, garages, sidewalks,
driveways, streets, schools, and churches. Also there are
shopping centers that are less than 40 acres in size, a few
single- and multiple-story office buildings, paved parking
lots, and industrial sites. Open spaces within developed
areas are commonly covered by 4 to 18 inches of clayey
fill material. Such areas generally are adjacent to major
thoroughfares, recessed streets, and larger commercial
buildings. There are some areas that are less than 10 per-
cent covered by buildings and other structures.

In_general, this mapping unit has severe limitations for
urban development. The major limitation is the high
_shrink-swell potential, Shrinking and swelling have caused
driveways, patios, brick walls and ceilings to crack, side-
walks and streets to buckle, and fences to shift. Corrosivi-
ty to uncoated steel pipes is high. Landscaping is difficult,

particularly in areas that have been compacted by
machinery. Where exposed, the soils are sticky when wet.
Ehﬁd:()ﬂs are not suitable for use as septic tank filter

o .

Bn—Bissonnet very fine sandy loam. This is a nearly
level soil in irregularly shaped, timbered areas that have
smooth boundaries. The areas average 100 acres in size
but some are as large as 500 acres. The surface is plane
to slightly convex. The slope is 0 to 1 percent but
averages 0.5 percent.

The surface layer is friable, very strongly acid, dark
grayish brown very fine sandy loam about 6 inches thick.
In a few places, where there are low circular pimple
mounds on the surface, the surface layer is slightly
thicker. The next layer is friable, very strongly acid,
brown and pale brown very fine sandy loam about 22

13

inches thick. It tongues into the upper part of a layer that
is friable, very strongly acid, light brownish gray sandy
clay loam. The layer below that, extending to a depth of
70 inches, is firm, very strongly acid, gray clay loam in
the upper 10 inches and firm, mildly alkaline, light gray
clay loam in the lower 28 inches.

Included with this soil in mapping are small areas of
Aldine, Atasco, Hockley, Segno, Wockley, and Ozan soils.
These soils make up less than 15 percent of any mapped
area.

This soil is used mainly for timber production and
woodland grazing. Native vegetation is chiefly pine, hard-
woods, sedge, beaked panicum, and little bluestem. A few
small open areas are used for pasture and cultivated
Crops.

This soil is somewhat poorly drained. Surface runoff is
slow, and the erosion hazard is slight. The available water
capacity is high, and permeability is slow. During some
wet seasons this soil has a perched water table, and the
lower layers are saturated for 1 to 4 months.

Fertilization, liming, and careful management are
needed for crops and pasture. Capability unit IIIw-1; rice
group 2; pastureland and hayland group 8A; woodland
suitability group 2w8; Flatwoods woodland grazing group.

Bo—Boy loamy fine sand. This soil is nearly level to
gently sloping in areas along low terraces of natural
drainageways. The areas are oblong and irregular and
average 150 acres, but some are 700 acres in size. The
surface is plane to slightly depressed or concave. The
slope ranges from 0 to 2 percent but averages about 1
percent.

The surface layer is very friable, slightly acid, dark
gray loamy fine sand in the upper 5 inches and very fria-
ble, strongly acid, grayish brown fine sand in the lower 4
inches. The layer below that is loose, medium acid, fine
sand and extends to a depth of 56 inches. It is light yel-
lowish brown in the upper part and very pale brown in
the lower part. The next layer, extending to a depth of 75
inches, is friable, very strongly acid, light brownish gray
sandy clay loam that has mottles of strong brown and red
and is about 10 percent plinthite.

Included with this seil in mapping are areas of other
soils that make up less than 15 percent of any mapped
area. These include small areas of Kenney soils, small
areas of Ozan soils in slight depressions, Hockley or
Segno soils that are slightly higher on the landscape, and
Voss soils that are slightly lower on the landscape.

This soil is used mainly for timber and woodland graz-
ing. Native vegetation is loblolly pine, shortleaf pine,
sweetgum, and southern red oak and an understory of
sweetbay, American beautyberry, greenbriar, longleaf
uniola, bull nettle, little bluestem, and blackberry vine. A
few cleared areas are planted to Coastal bermudagrass,
Pensacola bahiagrass, and weeping lovegrass.

This soil is somewhat poorly drained. In wet seasons,
the layer that has plinthite and the material just above it
are saturated for 2 to 4 months. There is no runoff in
some places, and it is very slow in others. Internal
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films; vertical streaks of uncoated fine sand and silt 2 millimeters
thick between prism faces; very strongly acid; gradual wavy boun-
dary

B22tg—33 to 43 inches; gray (10YR 6/1) clay, light gray (10YR 7/1) dry;
common fine and medium distinct yellowish brown (10YR 5/8) mot-
tles and common fine prominent red mottles; weak coarse prismatic
structure parting to moderate fine angular blocky; extremely hard,
firm, sticky and plastic; patchy clay films; uncoated fine sand and
silt coatings on faces of prisms; strongly acid; diffuse wavy bounda-
ry. -

B23tg—43 to 60 inches; gray (10YR 6/1) clay, light gray (10YR 7/1) dry;
common fine prominent red mottles and few fine distinct yellowish
brown mottles; weak fine angular blocky structure; extremely hard,
firm, sticky and plastic; patchy clay films; medium acid.

The Ap horizon is 3 to 8 inches thick. It is very dark grayish brown,
dark grayish brown, grayish brown, dark brown, or brown. It is strongly
acid through slightly acid. The A&B horizon is brown, pale brown, very
pale brown, yellowish brown, or light yellowish brown. Mottles are
strong brown or yellowish brown. The A&B horizon is sandy loam, fine
sandy loam, or very fine sandy loam. It is strongly acid through slightly
acid. The B&A horizon is yellowish brown, light yellowish brown, or
brownish yellow. Mottles are red, yellowish red, strong brown, light
brownish gray, or light gray. The B&A horizon is clay loam, silty clay
loam, or sandy clay loam. It is very strongly acid through medium acid.
The B2t horizon is clay loam, silty clay loam, sandy clay, or clay. It is
very strongly acid through medium acid. The matrix in the upper part
of the B2t horizon is strong brown, yellowish brown, or brownish yellow.
It contains mottles of red, gray, light brownish gray, or light gray. The
matrix in the lower part of the B2t horizon is gray, light brownish gray,
or light gray. Mottles are red, strong brown, yellowish brown, or
brownish yellow. In a few places horizons below a depth of 50 inches
contain a few pitted caleium carbonate concretions.

Beaumont Series

The Beaumont series consists of deep, acid, nearly
level, clayey soils on upland prairies. These soils formed
in thick beds of alkaline marine -clay.

Undisturbed areas of these soils have gilgai mlcrorehef
in which the microknolls are 6 to 12 inches higher than
the microdepressions. When these soils are dry they have
deep, wide cracks that extend to the surface. During rain-
storms, water enters the cracks rapidly. When the soils
are wet and the cracks are closed, water moves very
slowly into the soil. Beaumont soils are poorly drained.
Surface runoff and internal drainage are very slow.
Permeability is very slow, and the available water capaci-
ty is high.

Some of these soils are used for rice and pasture
plants. Pine and hardwood trees have encroached in a few
areas. Some areas are covered by buildings and other
urban structures.

Representative profile of Beaumont clay, in pasture, in
the center of a microdepression, from the intersection of
Red Bluff Road and Bay Area Boulevard (about 4 miles
northeast of Clear Lake City), 1.0 mile northwest along
Red Bluff Road, 1.35 miles north on the service road
along the east side of Big Island Slough to the intersec-
tion with a pipeline, 0.3 mile east along the pipeline, and
100 feet south:

All—0 to 9 inches; dark gray (10YR 4/1) clay, gray (10YR 5/1) dry;
common fine and medium distinct mottles of dark reddish brown
(5YR 3/3); reddish brown (5YR 4/4) stains along root channels and
on ped faces; moderate medium angular blocky structure; very

hard, very firm, very sticky and plastic; many fine roots; common
pressure faces; common black masses of partly decomposed organic
matter; few shotlike iron-manganese concretions; very strongly
acid; clear smooth boundary.

A12—9 to 21 inches; gray (10YR 5/1) clay, gray (10YR 6/1) dry; common
fine and medium distinct dark brown (7.5YR 4/4) stains along root
channels and on ped faces; moderate medium angular blocky struc-
ture; extremely hard, very firm, very sticky and plastic; common
fine roots; many shiny pressure faces; few worm casts; few black
organic stains; few fine iron-mangenese concretions; very strongly
acid; gradual wavy boundary.

AClg—21 to 43 inches; gray (10YR 6/1) clay, light gray (10YR 7/1) dry;
many fine and medium distinct mottles of dark brown (7.5YR 4/4);

many ped faces coated with gray (10YR 5/1) clay; distinet paral--

lelepipeds parting to moderate fine and medium angular blocky
structure; extremely hard, very firm, very sticky and plastic; few
fine roots; common coarse intersecting slickensides; many shiny
pressure faces; dark brown stains along root channels; few fine
iron-manganese concretions; common cracks 3 to 4 centimeters wide
filled with .gray (10YR 5/1) clayey material; very strongly acid; dif-
fuse wavy boundary.

AC2g-—43 to 59 inches; gray (10YR 6/1) clay, light gray (10YR 7/1) dry;
common fine distinct mottles of dark yellowish brown; distinet
parallelepipeds parting to moderate fine and medium angular blocky
structure; extremely hard, very firm, very sticky and plastic; com-
mon coarse intersecting slickensides; common shiny pressure faces;
few fine iron-manganese concretions; strongly acid; gradual wavy
boundary.

Cg—59 to 73 inches; grayish brown (25Y 5/2) clay, light brownish gray
(25Y 6/2) dry; common fine faint mottles of light olive brown and
few fine distinct mottles of strong brown; weak coarse angular
blocky structure; extremely hard, very firm, very sticky and plastic;
tew slickensides; neutral.

The A horizon is 10 to 25 inches thick. It is very dark gray, dark gray,
or gray. Mottles are dark reddish brown, reddish brown, dark brown,
yellowish brown, or light olive brown. The A horizon is very strongly
acid through slightly acid. The ACg horizon is dark gray, gray, or light
gray. Mottles are reddish brown, dark brown, dark yellowish brown,
strong brown, yellowish brown, or brownish yellow. The ACg horizon is
clay or silty clay. It is very strongly acid through medium acid. The Cg
horizon is gray, light gray, grayish brown, or light brownish gray. Mot-
tles are yellow or brown. The Cg horizon is clay or silty clay. It is
strongly acid through mildly alkaline. In a few places calcium carbonate
concretions are below a depth of 65 inches.

Bernard Series

The Bernard series consists of deep, neutral, nearly
level to gently sloping, loamy soils on upland prairies.
These soils have a loamy surface layer about 6 inches
thick underlain by clayey lower layers (fig. 7). They
formed in clayey unconsolidated sediments.

These soils are somewhat poorly drained. Surface ru-
noff is very slow. Internal drainage is slow to very slow.
Permeability is very slow, and the available water capaci-
ty is high.

These soils are used mainly for row crops, improved
pasture, and native pasture. A large area is covered by
buildings and other urban structures.

Representative profile of Bernard clay loam, in a field,
from intersection of Cook Road and Alief Road in Alief,
1.11 miles west along Alief Road, 096 mile south on
Synott Road, and 80 feet west:

Ap—0 to 6 inches; very dark gray (10YR 3/1) clay loam, dark gray
(10YR 4/1) dry; moderate medium granular structure; very hard,




friable; many fine roots; common fine pores; common worm casts;
few shotlike iron-manganese concretions; neutral; clear smooth
boundary.

Blg—6 to 18 inches; very dark gray (10YR 3/1) clay, dark gray (10YR
4/1) dry; moderate medium subangular blocky structure; very hard,
firm; common fine roots; common fine pores; patchy clay films; few
shotlike iron-manganese concretions; neutral; gradual wavy bounda-

ry.

Bz]tgy—IS to 34 inches; very dark gray (10YR 3/1) clay, dark gray
(10YR 4/1) dry; moderate medium and coarse blocky structure; few
slickensides that do not intersect; extremely hard, very firm, sticky
and plastic; few very fine pores; clay films on ped surfaces; few
shotlike iron-manganese concretions; mildly alkaline; noncalcareous
in matrix; diffuse wavy boundary.

B22tg—34 to 54 inches; dark gray (10YR 4/1) clay, gray (10YR 5/1) dry;
few fine distinet yellowish brown mottles mainly surrounding iron-
manganese and calcium carbonate concretions; weak coarse blocky
structure; a few slickensides that do not intersect; extremely hard,
very firm, sticky and plastic; few patchy clay films; few shotlike
iron-manganese concretions; few irregularly shaped calcium car-
bonate concretions that have pitted surfaces and that are mainly
less than 1 centimeter in size; moderately alkaline; noncalcareous in
matrix; gradual wavy boundary.

B3g—54 to 65 inches; gray (5Y 5/1) clay, light gray (5Y 6/1) dry; com-
mon vertical streaks of dark gray (10YR 4/1) and few fine distinct
yellowish brown and strong brown mottles; massive; very hard,
firm, sticky and plastic; few shotlike iron-manganese concretions;
about 5 to 7 percent calcium carbonate concretions less than 3 cen-
timeters in size that are irregularly shaped and have pitted sur-
faces; moderately alkaline, noncaleareous in matrix.

The Ap horizon is 3 to 8 inches thick. It is black, very dark gray or
very dark grayish brown and is slightly acid through moderately al-
kaline. The Blg horizon is the same color as the A horizon. It is clay,
clay loam, or silty clay loam that is more than 35 percent clay. It is
neutral through moderately alkaline. The B2tg horizon is black, very
dark gray, dark gray, gray, very dark grayish brown, dark olive gray,
dark grayish brown, olive gray, or grayish brown. It has mottles of yel-
low or brown. It is clay or silty clay, and is mildly alkaline through
moderately alkaline. The B3g horizon is gray, light gray, grayish brown,
light brownish gray, olive gray, or light olive gray. It is mottled with
yellow, brown, or olive in most places. It is clay, clay loam, or silty clay
loam.

Bissonnet Series

The Bissonnet series consists of deep, nearly level,
loamy soils on forested uplands. The loamy upper layers
of these soils tongue into the more clayey lower layers
(fig. 8). These soils formed in thick beds of unconsolidated
clay and clay loam sediments.

These soils are somewhat poorly drained. During some
wet seasons, they have a perched water table and the
lower layers are saturated for 1 to 4 months. Surface ru-
noff and permeability are slow and the available water
capacity is high.

Most of these soils are in pine and hardwood trees.
Woodland grazing is the main use. A few areas have been
cleared and are used for improved pasture and cultivated
crops.

Representative profile of Bissonnet very fine sandy
loam, in timber, from the intersection of Farm Roads
1960 and 2100 in Huffman, 3.4 miles south along Farm

Road 2100, 1.72 miles west on Indian Shores Road and
400 feet south
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A1—0 to 6 inches; dark grayish brown (10YR 4/2) very fine sandy loam,
grayish brown (10YR 5/2) dry; weak fine granular structure;
slightly hard, friable; few fine roots; common fine pores; common
worm casts; very strongly acid; clear wavy boundary.

A21—6 to 24 inches; brown (10YR 5/3) very fine sandy loam, very pale
brown (10YR 7/3) dry; few fine faint yellowish brown mottles and
strong brown stains; many sand and silt grains are uncoated; weak
fine granular structure; slightly hard, friable; few fine roots; few
fine pores; few worm casts; very strongly acid; clear wavy bounda-
ry.

A22—24 to 28 inches; pale brown (10YR 6/3) very fine sandy loam, very
pale brown (10YR 7/3) dry; few fine faint yellowish brown mottles;
many sand and silt grains are uncoated; weak fine granular struc-
ture; slightly hard, friable; few fine roots; few fine pores; few worm
casts; very strongly acid; clear smooth boundary.

B&A—28 to 32 inches; light brownish gray (10YR 6/2) sandy clay loam,
light gray (10YR 7/2) dry; common fine distinct mottles of yellowish
brown, strong brown, and red; 15 to 30 percent light gray (10YR
7/2) very fine sandy loam surrounding isolated bodies of more
clayey Bt material; - weak medium subangular blocky structure;
hard, friable; few fine roots; few fine pores, some lined with clay;
reddish stains in old root channels; few clay films on surfaces of
some peds; few black concretions; many uncoated sand grains; very
strongly acid; clear irregular boundary.

B21tg—32 to 42 inches; gray (10YR 6/1) clay loam, light gray (10YR 7/1)
dry; common medium prominent red (25YR 4/6) mottles and com-
mon fine distinet yellowish brown (10YR 5/6) mottles; moderate
coarse prismatic structure parting to moderate medium subangular
blocky; very hard, firm; few fine roots; few fine pores; discontinu-
ous clay films on faces of peds; some ped surfaces covered with un-
coated fine sand and silt grains; very strongly acid; gradual bounda-

ry. N

B22tg—42 to 70 inches; gray (10YR 6/1) clay loam, light gray (10YR 7/1)
dry; common medium distinct yellowish brown (10YR 5/6) mottles
and few fine prominent red mottles; moderate coarse prismatic
structure parting to moderate medium subangular blocky; very
hard, firm; discontinuous clay films on faces of peds; some surfaces
of peds covered with uncoated fine sand and silt grains; some or-
ganic staining on faces of prisms; mildly alkaline in lower part of
horizon; noncalcareous.

The A horizon is 20 to 40 inches thick. It is very strongly acid through
medium acid. The Al horizon is dark gray, dark grayish brown, gray,
grayish brown, or brown. The A2 horizon is grayish brown, brown, light
brownish gray, pale brown, or light yellowish brown. Some profiles have
mottles of strong brown, brownish yellow, or yellowish brown in the A2
horizon. The B&A horizon is light brownish gray, pale brown, brown,
yellowish brown, or light yellowish brown. It is sandy clay loam, loam, or

_silty loam. The B&A horizon has mottles of strong brown, yellowish

brown, or red. It is very strongly acid through medium acid. The B2t
horizon is gray, light brownish gray, or light gray. Mottles are brownish
yellow, yellowish brown, strong brown, or red. The B2t horizon is clay
loam, sandy clay loam, or silty clay loam. It is very strongly acid
through slightly acid in the upper part. It ranges to mildly alkaline in
the lower part in some places.

Boy series

The Boy series consists of deep, acid, nearly level to
gently sloping, sandy soils in forest. These soils formed in
unconsolidated beds of sand, loamy sand, and loam.

These soils are somewhat poorly drained. During wet
periods they are saturated for 2 to 4 months in the layer
containing plinthite and the soil just above it. Surface ru-
noff is very slow, and in places it is not a hazard at all.
Internal drainage and permeability are rapid above the -
layer containing plinthite, and permeability is moderately
slow in the layer containing plmthlte The avallable water
capacity is low.
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SOIL SURVEY
TABLE 1.--TEMPERATURE AND PRECIPITATION DATA
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[Data from Houston, elevation 96 feet.
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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Soil name and
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See footnotes at end of table.
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U.S. DEPARTMENT OF COMMERCE
L Il.| Turh 1. HooCEs, Secretary

‘ NOTICE
Rainfall-fiequency infosmation for durations
. of 1 hour and less for the Central and Eastern
States has been superscded by NOAA Technical
Memorandum NWS HHYDRO-35 Five to Sixty-

Minule l'n:d[‘ilalion Frequency for the Caster
and Central United Siates. This publication

Nitidnal Technical lnformation Service
| 5285 Port Royal Road
Springfichd, VA 221061

(Accession No. PB 272-112/AS) is obtainable from:

PREFACE

TECHNICAL PAPER NO, 40

Prepared by
DAYID M. QERSUFIELD

Cooperative Studies Section, Hydralagie Yrerices [Nvlslon

for
Engincering Diviston, Soil Canservation Bervirr
" U.S. Departmient of Agricnlinre

WASUINGTON, D.(C.

Viuy 1940

PR e O O T B . N T L S

WEATHER BUREAU

F. W. Racnoipenrya, Chief

RAINFALL FREQUENCY ATLAS OF THE UNITED STATES

for Durations from 30 Minutes to 24 Hours and | .
Return Periods from 1 to 100 Years |

»

THIS ATLAS 1S OBSOLETE FOR TIE FOLLOWING 91 MESTERN SYATLS: Arizoms,
Californis, Colorado, 1daho, Mon:any, Mavada, Row Mexico, Oregon, Utah,
Washington, amd M‘m. s

NOAA ATLAS 2: CIPITATION-FREQUERCY ATLAS OF TIIE WESTERN UNITED STA
{(P0: 11 Vols., T9)I] supersedes echnicel Paper ala Tor these states.

A1) but 3 of the 11 state vulumes are out of print, and mo reprimt s
presontly planncd, )

Institutions In Lhe eleven uestern states Vikely to have coples of these
volumes for thelir state for public inspection are:

US Department of Agricuitury Sofl Conservation Service Offices

US Army Corps of Emineers Gffices

Selected University Lidbrariey .

n:uon;l Neather Service 0f ‘tcos (may also have volumes for adjecenmt
states).

fatfonal Weathor Service Focecast Offices (may have all eleven volumes)

Elsewhere, tibrarfes of universities where hydrology and mnteorology degree
programs are of fered may shelve some of the elaven volumes.

The three volumes 1n print as of 1 Jan 1983 st the GPO are:

Yol State 0 Stoc Muber Prics
" How Mextco 003-017-00158-0 $10.00
" Uteh 003-017-00165-1 12.00
m Hevacia 003-017-08161 - “9.50

The GFO Lrder membar (g 202-T8T 3238 for VISA and MASTEACARD orders which
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COMMISSIONERS

CHUCK NASH
Chairman, San Marcos

JOHN WILSON KELSEY
Vice-Chairman
Hoeuston

LEE M. BASS
Ft. Worth

HENRY C. BECK, Il)
Dallas

YGNACIO D. GARZA
Brownsville

TERESE TARLTON HERSHEY

Houston

GEORGE C. "TIM" HIXON
San Antanio

BEATRICE CARR PICKENS

Dallas

WALTER UMPHREY
Beaumont

TEXAS

PARks AND WILDLIFE DEPARTMENT
4200 Smith School Road_ ® Austin, Texas 78744 e 512-389-4800

July 9, 1991

Kim Birdsall
1509 Main Street

Dallas, TX

75201

(214) 744-1641

Mark A. Webb
Inland Fisheries District Office
1004 East 26th Street

Bryan, TX

77803

(409) 822-5067

Dear Kinm,

ANDREW SANSOM
Executive Director

In answer to your inquiry about the fishery of Buffalo
Bayou the enclosed draft of a report is all I have in my

files.

additional information.

call.

Sincerely,

y /24

Mark A. Webb
District Management Supervisor

I’11l keep looking for a completed report or
If you have questions please



| Report of Fish Sampling, Buffalo Bayou
| To gather some informatkon on the fish community in the
western end of Buffalo Bayou, Harris County, Texas, fish collec~
tions were made with an electrofishing unit and a 20-ft, common
sense minnow seine on August 3, 1978,
Description of Bavou

. Buffalo Bayou, approximately one mile upstream from Wilcrest
Drive bridge, ranges from 20 to 80 feet wide. The depth of the
water varies from 6 inches to 3% feet, The bayou has two riffle
areas, about 50 feet in length; the substrate is primarily rock
and gravel in the middle and silt deposits along the shoreline,

\ At the Wilcrest Drive bridge the bayou narrows to approximately
15 feets the water was approximately 2 feet deep. Below the bridge,
downstream, the bayou ranges from 30 to 90 feet in width., The water
depth ranges from llto approximately 6-feet. '

At the time of the sampling, the water level was normal and the
turbidity was an estimated 2 inches, In general the banks are gently
sloping; in some places they are sharply cut. Along most of the bayou
the banks are heavily covered with Chinaberry, willow and cottonwodd
trees, Debris of all kinds is common along the bayou,

Aquatic vegetation consists of alligator weed, water pennywort,'
duck potato and spikerush, ' .
Elsh Collections
" One S-minute and two 20-minute efectrofishing collections
were made, In addition, one seining collection wag-made.

Collection 1, Results of electrofishing, 20-n1nute-sample, Buffalo

Bayou, 1 mile upstream from Wilcrest Drive bridge,
August 3, 1978. ' :

Specles Number Estimated W

Spotted gar ) 1

Longnose gar 1 1 ' /

/



Gizzard shad 2 Y%
Smallmouth buffalo 6 2-5
Channel catfish 2 %
Flathead catfish 4 %~20

Collection 2, Results of electrofishing, 20-minute sample, Buffalo

Bayou, 1 mile downstream from Wilcrest Drive bridge,
August 3, 1978,

Number Egtimated Weight ‘;hg.)
Spott? ‘gar 16 %-3
Smallmouth buffalo 4 Hel2
Flathead catfish 1l 10

Collection 3, Results of electrofishihg, S5-minute sample, Buffalo
Bayou, 300 ft. downstream from Collection 2, August

3, 1978,
Alligator gar ?5 1 50 '
Spotted gar 2 1
Smallmouth buffalo 2 3-5

Collection 4. Results of selning, 2 40-foot drags, Buffalo Bayou,
near Wilcrest Drive bridge, August 3, 1978,

Species Nusber Eofal Length (inches)
Mosquitofish 274 ' 1 ) '
Mpsquitofish 3 2

Several large, in excess of 50 pounds each, alligator gar were
observed; however, they were too large to pick up with our dip nets.,
In addition, two redear turtles were observed.

All fish were returned to the bayou, Most of them were alive
except the shad and some of the gar,



Discusgion

The western end of Buffalo Bayou is an interesting stream.

The first 1mpressioh-_i£%ikely to get is that this is just

‘a_turbid, litter-filled stream with few, if any, desirable fish,
“""iiﬁts riparian state, there is limited access to the bayou due
to the luxuriant growth of trees along the banks, Anglers who

PN

AN

i
1

wish to fish are limited primarily to the road crossings. There
was little evidence of any sport fishing activity along the section
of the payou we worked, No anglers were seen. E‘wf "LV‘* e &
() /Mp(//&’( l'he‘/depth ';éi"z'il{'éysaér ranged from 6 i.nches to 6 feet; the
N average depth was less than 3 feet.
{.,.,_f--l”v\\e‘we\f ,_%ight species of fish were collected., Four species could be
‘ classified as predators, alligator, spotted and longnose gar, and
flathead catfish, The alligator gar and the flathead catfjish
were the most impressive fish found in Buffalo Bayou., The small
channel catfish and flathead catfish indicate successful natural
reproduction, Probably the most important forage species found
was the gizzard shad,
Conc () |
Additional fish collections should be made below Barker Dam
as soon as pos#ible. Messrs. Max Bargsley and Jim Mladenka of
the Corps of Engineers office at Barker Dam reported that anglers
frequently catch largemouth bass, crappie, .bream and blue catfish
below the dam, |
No photographs were taken; however, photographs should be
taken orn the next field trilf to pecord the conditions of the
bayou and the size of the fish collected,

The field work was done by Johnny Melcer, Ray Vrana and



-4

Charlie Menn of the Texas Parks and Wildlife Department.

Prepared bys

C. T. Menn

Date:__ Auqust 9, 1978
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UE 15:27 ID:TEXAS WATER COomMmM:
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JUL-B9-'91 TUE 15:28

ID: TEXRS WATER COMM: TEL NO:3512-371-6282

H#338 PG2

STATUS

NUMBER

JYPE

BASIN

COUNTY

RIVER ORDER NO.

PERMIT NO.

OWNER(S)

STREAM

TYPE OF USE

AMOUNT OF WATER

NUMBER OF ACRES

PRIORITY DATE

RESERVQOIR CAPAGQITY

DATE ISSUED

TERM STATUS




JUL-@5-'91 TUE 1S5:28 1D:TEXAS WATER COMM:

1.
2.
3.
4,
5.

1.
2.
3.
4.
5.
6.

8.
10.

1l.
12-

TEL NO:512-371-6282

TYPE QF WATER USES

8338 PB3

MUNICIPAL/DOMESTIC 6. NAVIGATION
INDUSTRIAL 7. RECREATION
IRRIGATION 8. FLOOD CONTROL
MINING 9, RECHARGE
HYDROELECTRIC
OF W GHTS

1 - APPLICATION/PERMIT

2 - CLAIM

3 - CERTIFIED FILING

5 - DISMISSED/REJECTED

6 - CERTIFICATION OF ADJUDICATION

9 = CONTRACTUAL PERMIT/AGREEMENT

STATUS OF WATER RIGHTS

A - ADJUDICATED
P - PARTIALLY CANCELLED
R - DISMISSED/REJECTED
T - TOTALLY CANCELLED
TERM_STATUS
A - SPECIFIC DATE
B - NO SPECIFIC DATE
o
UNDER CLATIM
D
BASIN CODES
CANADIAN 13.
RED 14.
SULPHUR 15.
CYPRESS 16.
SABINE 17.
NECHES 18,
NECHES=TRINITY 19.
TRINITY 20.
TRINITY-SAN JACINTO 2l.
SAN JACINTO 22,
SAN JACINTO-BRAZOS 23,

BRAZOS

- PERMIT TO BE REDUCED IF AWARDED A RIGHT

= NOT AUTHORIZED TO USE UNTIL AMENDED

BRAZOS-COLORADO
COLORADO
COLORADO~-LAVACA
LAVACA
LAVACA-GUADALUPE
GUADALUPE

SAN ANTONIXO

SAN ANTONIO-NUECES
NUECES

NUECES-RIO GRANDE
RIO GRANDE



JUL-@9-'91 TUE 15:29

1-Andecrson
2~-Andrevs
3-Angelina
Lk-Aransos
SvArcher
6uArmetrong
T-Atescosa
8-Austin
9-Balley
10-Bandera
. 11-Pastrop
12-Baylor
13-Bee
1&.—}3@11
- 15-Bexar

16-Blanco
17-Borden
18-Bosque
19-Bowie
20-Brazoria
21-Brazos
22-Brevwster
23-Briscoe
- 2h-Brooks

. 25~Brown
* 26~Burleson

27~Burnet
28-Caldwell
20-Calhoun
30-Callahan
Jl-Cameron
32-Camp
33-Carsen
3h-Cass
35-Castro
36-Chambers
37~Cherokee
38-Childress
39-Clay
LO-Cochran -
klecote
L2-Coleman
k3-Collin
Lh-collingsworth
L5-Colorado
L6-Comal.
L7-Comanche
L8-Concho
Lg-cooke
50-Coryell
S1-Cottle

52-Crane
53-Crockett
5b-Crosby
55+-Culberson
56-Dallam
57-Inllas
58-Dawson

59-Deaf Smith

60-Delta
61-Denton
62-DeViitt
63-Dickens
6L-Dimmit
65-Donley
66-Duval
67-Eastland
68-Ector
69-Edwards
T0-Ellis
Tl-E1 Paso
72-Erath
T3-Falls
T4-Fannin
T5-Fayette
T6-Fisher
T1-Floyd
78-Foard
79-Fort Bend
"80-Franklin
8l-Freestone
82-Frio
83-Gainee
BL-Calveston
85-Carza
86-6illespie
87-Glasscock
88-Goliad
89-Gonzales
90=-Cray
0l-Creyson
02-Cregg
93-Grimes
94-Guadalupe
95-Hale
96-Hell
97-Ramilton
98«Hansford
99-Hardemen
100-Hardin
101-Harris
l02-Earrison

ID: TEXAS WATER COMM:

COURTY CODE LIST

103-Hartley
10h-Hapkell
105-Hays
106-Hemphill
107-Henderaon
108-1idalgo
109-Hill
110-Hockley
111l-lood
112-Hopkins
l13-Houston
11lk-Howard
115-Hudspeth
116~Hunt
117-Hutchinson
118-Irion
119-~Jack

. 120-Jackson

121-Jasper
122-Jeff Davis
123-Jefferson
12L-Jim Hogg
125~Jim Velle
126-Johnson
127-Jones
128-Karnes
129-Kaufman
130-Kendall
131-Kenedy
132-Kent
133=Kerr
13k.Kimble
135-King
136-Kinney
137-Kleberg
138-Knox
139-Lamar
14O-Lamb
141-Lampasas
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SAN JACINTO RIVER BASIN 147
08074000 BUFFALO BAYOU AT HOUSTON, TX

LOCATION.--Lat 29°45'36", long 95°24'30", Harris County, Hydrologic Unit 12040104, on right bank at downstream side of
bridge on Shepherd Drive in Houston and 0.8 mi upstream from Waugh Drive.

DRAINAGE AREA.--358 mi?, unadjusted for basin boundary changes.
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--May 1936 to September 1957, October 1957 to December 1961 (high-water records and discharge
measurementsg. January 1962 to September 1975, October 1975 to current year (high-water records and discharge

measurements
REVISED RECORDS.--WSP 1732: Drainage area (former site).

GAGE.--Water-stage recorder and crest-stage gages. Datum of gage is 1.36 ft below National Geodetic Vertical Datum
of 1929, 1973 adjustment; records unadjusted for land-surface subsidence. Prior to June 19, 1936, nonrecording
age, and June 19, 1936 to Jan. 16, 1962, water-stage recorder at site 0.8 mi downstream at 4.08-foot lower datum.
an. 17, 1962 to Sept. 30, 1973, auxiliary water-stage recorder 0.8 mi downstream. Water-stage recorder at Main
Street (station 08074600) used as auxiliary gage after Sept. 30, 1973.

REMARKS.--No estimated daily discharges. Records fair. Although floodflows are regulated by Barker and Addicks
Reservoirs (stations 08072500 and 08073000) located 26.3 and 26.8 mi upstream, respectively, flood peaks from the
urbanized areas below these reservoirs are often independent of the regulation. Discharge is computed using a
stage-fall-discharge relationship for all storms that produce peak discharges above 1,500 ft*/s. 0Oischarges below
1,000 ft?/s are computed or estimated following designated storm periods only. Low flow is mostly sustained by
sewage effluent from Houston suburbs. Gage heights are affected by tides, backwater from Whiteoak Bayou, and other
streams. Gage-height telemeter at station.

AVERAGE DISCHARGE.--8 years (water years 1936-44& unregulated, 272 ft?/s, 197,100 acre-ft/yr; 26 years (water years
1944-57, 1962-75) regulated, 274 ft’/s, 198,500 acre-ft/yr.

EXTREMES FOR PERIOD OF RECORD,--Maximum discharge, 10,800 ft*/s Aug. 30, 1945 (?age height, 28.82 ft), at site (.8 mi
downstream at present datum; minimum daily, 1.3 ft?/s Mmay 24, 1939, Nov. 5, 1950, occurred prior to urban
development and accompanying sewage effluent releases.

EXTREMES OUTSIDE PERIOD OF RECORD.--A11 flood data at site 0.8 mi downstream at present datum. Maximum gage height
since at least 1835, 49.0 ft Dec. 9, 1935 (discharge, 40,000 ft’/s); furnished b engineer for Harris County.
Flood of May 31, 1929, reached a gage height of 43.5 ft (discharge, 19,000 ft*/s}, at bridge an Capitol Avenuve,
affected by bridge; furnished by city of Houston.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,270 ft*/s July 9 at 1100 hours (gage height, 19.71 ft); minimum
discharge not determined (affected by .tides). ’

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1986 TO SEPTEMBER 1987
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 --- --- - --- - 1090 --- --- --- 810 --- ---
2 --- - --- 1240 - --- 1270
3 --= - --- 1390 - --- 523
4 -— 1010 -l - 1280 --- --- -—- -

5 --- 940 - --- -—- 1380 - --- —-- --- - ---
6 --- --- - --- --- 1360 - --- --- --- ---
7 --- --- - -—- 730 --- --- --- --- ---
8 — - - _— - .- - - - -
9 --- - - - - - - 1580 2740 -

10 - --- - - - - - - 1640 462 - -
11 - - - --- .- L a-- - - 1620 - a-- _—
12 1380 —e- - - .- .- - — 4000 -— - -—
13 1310 --- --~ --- --- -—- .- .- 2310 - - ---
14 530 - 150 --- _— -— - .- 538 . .- ——-
15 - --- 2600 350 —-- .- - - -—- --- --- -—
16 - --- 1070 1290 .- - - a75 1080 —-- - —--
17 - --- 850 1950 --—- --- - 620 - --- -
18 --- --- 1440 710 .- --- --- .- 1470 --- --- ---
19 --- --- 530 --- ——- .- --- - —-- --- --- -
20 —-- - 770 - - - - - —— - — .-
21 - - 730 - -— - - -

22 1070 - 2360 650 - —--

23 460 1390 3360 1360 - ---

24 --- 2840 710 1540 --- --- ---

25 --- 1560 1080 1010 710 --- --- ---

26 -—- 380 1070 .- 3170 --- .- ---

27 --- 1000 680 .- --- ---

- 28 --- 940 420 --- .-

29 —— - ——— 524
30 .- - .- 489
31 -—-- - - --- .- - —-- .-

TOTAL - .- - - -— -

MEANR

MAX

MIN

AC-FT - — - - -

WTR YR 1987 TOTAL - MEAN - NAX - MIN - AC-FT
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Segment 1013 of the San Jacinto River Basin

NAME: Buffalo Bayou Tidal

DESCRIPTION: from a point 100 meters (110 yards) upstream of US 59 in Harris County to a point 100 Deterg
(110 yards) downstream of Shepherd Drive in Harris County

SEGMENT CLASSIFICATION AND RANK: Water Quality Limited
LENGTH: 4 miles (7 kilometers)

DESIGNATED WATER USES: Noncontact Recreation
MONITORING STATIONS: 1013,2560, 1013,2600

INTENSIVE SURVEYS: 03 Aug 1982  Q,F,C,L : 1S-86-10 (Kirkpatrick: Dec 1986)
09 Jul 1984  Q,F,C,L 1S-87-06 (Kirkpatrick: Apr 1987)
25 Feb 1985  Q,F,C,L 1S-87-09 (Kirkpatrick: Jul 1987)
15 Jul 1985  Q,X,F,C,B 15-87-05 (Kirkpatrick: May 1987)
13 May 1986  Q,X,F,C,R 15-87-05 (Kirkpatrick: May 1987)

PERMITTED FACILITIES (FiNAL):

Domestic 69 outfalls 76.39 MGD 7393.2 1b/d BOD
Industrial 12 outfalls 0.20 MGD 6.3 1b/d BOD
Total ) 81 outfalls 76.59 MGD 7399.5 1b/d BOD

KNOWN WATER QUALITY PROBLEMS/WATER QUALITY STANDARD COMPARISON:

Fecal coliform concentrations persistently exceed 2000/100 mL, and dissolved oxygen levels are sometimeg
less than the 2,0 mg/L criterion. This segment does not meet fishable/swimmable criteria due to depressed
dissolved oxygen levels and elevated fecal coliform levels (Table &),

POTENTIAL WATER QUALITY PROBLEMS:

Total and orthophosphorus levels are persistently elevated, and inorganic nitrogen is frequently elevated,
RELATIVE SIGNIFICANCE OF POINT AND NONPOINT SOURCE POLLUTANTS:

Point and nonpoint source discharges significantly affect water quality in this segment.

CONTROL PROGRAMS:

A. Existing: As recommended in the Houston Ship Channel Waste Load Evaluation (July 1984), the
following requirements and activities have been implemented or are presently underway:

More stringent wastewater permit requirements are in effect
Self-reporting requirements have been expanded

Additional intensive surveys have been conducted

Sediment studies have been conducted

Reaeration studies have been conducted

Further water quality evaluations have been made

Segment boundaries and standards criteria have been changed
Nonpoint source studies have been conducted

Instream aeration studies are in progress.

B. Programs still to be implemented: A use attainability analysis 1is in progress. Continuing
intensive surveys, waste load evaluations and modeling/engineering evaluations will be conducted
for the Houston Ship Channel system. Pending completion of the existing control progranms,
further evaluations, such as nitrifier and dispersion studies, may need to be undertaken.

FACTORS NEEDING CLARIFICATION WITH RESPECT TO CAUSE/EFFECT RELATIONSHIPS:
To be determined after the existing control programs have been studied.

KNOWN RELATIONSHIPS TO OTHER ENVIRONMENTAL PROBLEMS:

Currently being evaluated.
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! WATER QUALITY STATIUS:

g The following table presents water quality data for Segment 1013 from October 1, 1983 through
y September 30, 1987. Total dissolved solids were estimated by multiplying specific conductance by a factor

of 0.5.

Number of Mean
Number Values Values

of Outside Outside

Parameter Criterion Samples Minimum Maximum Mean Criteria Criteria
Dissolved Oxygen (mg/L) 2.0 49 0.6 9.5 4,0 4 1.2
Temperature (F) 92.0 49 48.2 - 84.6 77.3 0 0
pH 6.5-9.0 24 7.0 8.4 7.8 0 0
Chloride (mg/L) N/A 23 8 153 60 0 (0]
Sulfate (mg/L) N/A 24 5 38 20 0 0
DS (mg/L) "~ N/A 39 98 561 299 0 0
Fecal Coliforms (#/100 mL) 2000 2 2400 220000 11791 24 11791
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NAME: Buffalo Bayou Above Tidal

Segment 1014 of the San Jacinto River Basin
i

DESCRIPTION: from a point 100 meters (110 yards) downstream of Shepherd Drive in Harris County to SH ¢ ip
Harris County

SEGMENT CLASSIFICATION: Water Quality Limited
LENGTH: 24 miles (38 kilometers)
DESIGNATED WATER USES: Noncontact Recreation
Limited Quality Aquatic Habitat
MONITORING STATIONS: 1014.2700, 1014,2850

INTENSIVE SURVEYS: 02 Sep 1980 Q,X,D,F,C 1s-28 (Kirkpatrick: Mar 1982)
07 Oct 1980 Q,X,D,R IS-28 (Kirkpatrick: Mar 1982)
03 Aug 1982 Q,F,C,L 15-86-10 (Kirkpatrick: Dec 1986)
09 Jul 1984 Q,F,C,L IS-87-06 (Kirkpatrick: Apr 1987)
25 Feb 1985 Q,F,C,L 1S-87-09 (Kirkpatrick: Jul 1987)
15 Jul 1985 Q,X,D,F,C,B IS-87-05 (Kirkpatrick: May 1987)
13 May 1986 Q,X,F,C,R 1S-87-05 (Kirkpatrick: May 1987)
07 Apr 1987 Q,X,F,C (Kirkpatrick: in preparation) South
Mayde Creek
PERMITTED FACILITIES (FINAL):
Domestic 127 outfalls 170.46 MGD 14103.8 1b/d BOD
Industrial 25 outfalls 1.09 MGD 78,3 1b/d BOD
Total 152 ocutfalls 171.55 MGD 14182.1 1b/d BOD

KNOWN WATER QUALITY PROBLEMS/WATER QUALITY STANDARD COMPARISON:

Dissolved oxygen levels less than the criterion have been recorded. Fecal coliform bacteria frequently
exceed 2000/100 mL. A portion of this segment does not meet fishable criteria due to depressed dissolved
oxygen levels, The entire segment does not meet swimmable criteria due to elevated levels of fecal
coliform bacteria (Table 4).

POTENTIAL WATER QUALITY PROBLEMS:

Chloride levels are occasionally elevated, and sulfate levels are elevated on rare occasions. Total and
orthophosphorus levels are persistently elevated, and inorganic nitrogen levels are regularly elevated,

RELATIVE SIGNIFICANCE OF POINT AND NONPOINT SOURCE POLLUTANTS:
Point and nonpoint source discharges significantly affect water quality in this segment.
CONTROL PROGRAMS: '

A. Existing: As recommended in the Houston Sﬁip Channel Waste Load Evaluation (July 1984), the i
' following requirements and activities have been implemented or are presently underway:

More stringent wastewater permit requirements are in effect
Self-reporting requirements have been expanded

Additional intensive surveys have been conducted

Sediment studies have been conducted

Reaeration studies have been conducted

Further water quality evaluations have been made

Segment boundaries and standards criteria have been changed
Instream aeratfon studies are in progress.

B. Programs still to be implemented: A use attainability analysis is in progress. Continuing
intensive surveys, waste load evaluations and modeling/engineering evaluations will be conducted
for the Houston Ship Channel system. Pending completion of the existing control programs, :
further evaluations, such as nitrifier and dispersion studies, may need to be undertaken. - .

W e e

FACTORS NEEDING CLARIFICATION WITH RESPECT TO CAUSE /EFFECT RELATIONSHIPS:

To be determined after the existing control programs have been studied.

3
KNOWN RELATIONSHIPS TO OTHER ENVIRONMENTAL PROBLEMS: . o é
Currently being evaluated. i

' 3
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WATER QUALITY STATUS:

The following table presents water quality data for Segment 1014 from October 1, 1983 through
September 30, 1987, Total dissolved solids were estimated by multiplying specific conductance by a factor

of 0.5.

; Number of Mean
Number Values Values

of Outside Outside

Parameter Criterion Samples Minimum Max {mum Mean Criteria Criteria
Dissolved Oxygen (mg/L) 3.0 113 2,2 10.6 5.5 5 2.5
Temperature (F) 92.0 113 48,2 86.5 77.8 0 0
pH 6.5-9.0 68 6.6 7.9 7.5 0 0
Chloride (mg/L) 110 59 5 170 79 7 136
Sulfate (mg/L) 65 65 4 249 28 2 170
TDS (mg/L) 600 111 84 538 355 0 0
Fecal Coliforms (#/100 mL) 2000 38 10 74000 2841 27 12546
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RECORD OF COMMUNICATION Reference 27

S s

TYPE: Incoming Phone Call DATE: 5-8-92 TIME: 2:45p.m.

TO: Kevin Jaynes %%7%‘ FROM: Charles Leideigh

Site Manager Harris County

ICF Technology Incorporated Engineering Division
214-979-3900 713-620-6860
SUBJECT: West Houston Water

SUMMARY OF COMMUNICATION:

Mr. Leideigh returned my call. Mr. Leideigh stated that west Houston, within the city limits and
outside of 610 Loop, was on 100% well water; inside the Loop is on surface water from Lake
Houston.

H.C.MUP#57 was not listed. The well #226 on map at Harwin Drive and Willcrest is actually a
City of Houston well.

The well has been tested for Arsenic because Crystal Chemical, a NPL site is located nearby.
Other private wells nearby have been closed and used as monitor wells for Crystal Chemical.
This system for City of Houston is technically blended but is not actually blended. The system
is set up as a blended system but the surface water never reaches the areas outside of the 610
Loop.

Mr. Leideigh suggested | call the City of Houston Water Quality Branch at 713-880-2444.

Also, Memorial Villages has their own separate water system serving over 10,000 people. Their
number is 713-465-8318. Mike Montgomery is the manager.
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RECORD OF COMMUNICATION Reference 28
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TYPE: Phone Call DATE: 11/30/89 TIME: 2:20 p.m.
TO: Kay Hodges FROM: Luis Vega
Chamber of Commerce FIT Biologist
Houston, TX ICF Technology, Inc.
(713)-651-1313 ' Dallas, TX

(214)-744-1641

SUBJECT:
Population Density of the Houston/Harris County, TX Area

SUMMARY OF COMMUNICATION:

In a phone call with Kay Hodges of the Houston Chamber of Commerce, the following
information was given:

The population of Houston, Harris County, TX in the consolidated metropolitan statistical

area is 3,580,000. This includes the surrounding counties and incorporated limits

covering an area of 7,422.38 square miles.

The population of Harris County only is 2,740,900.

The population of Houston, Harris County, TX in the principle metropolitan statistical area

is 3,182,900, and covers an area of 5,435.48 square miles. The number of households

in Houston is 1,196,700, which gives an average population per household of 2.66.
NOTE: The above information is based on the 1980 Census information.

CONCLUSIONS:

Using the data for the principle metropolitan statistical area, the population density for the
Houston, Harris County, TX area is calculated as 586 persons per square mile.

3,182,900 divided by 5,435.48 square miles = 585.85 persons/square mile (586 persons).
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RECORD OF COMMUNICATION Reference 29

TYPE: Outgoing Phone Call DATE: 5-8-92 TIME: 3:05p.m.
TO: Ms. Cantu FROM: Kevin Jaynes -/7
Secretary Site Manager
Piney Point Elementary ICF Technology Incorporated
Houston, TX 214-979-3900

713-782-0130
SUBJECT: Enroliment at Piney Point Elementary

SUMMARY OF COMMUNICATION:
There are 654 students enrolled at Piney Point Elementary.
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RECORD OF COMMUNICATION Reference 30

TYPE: Outgoing Phone Call DATE: 5-892 TIME: 2:10 p.m.
TO: Judy Harris FROM: Kevin Jaynes %"—\
Secretary of the Principal Site Manager
Robert E. Lee High School ICF Technology Incorporated
6529 Beverly Hill 214-979-3900
Houston, TX
713-782-7310
SUBJECT: Enroliment at Lee High School

SUMMARY OF COMMUNICATION:
Ms. Harris stated that current enroliment is approximately 2,500 students.
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Enter the next ring distance

GEMS>
Enter program execution mode: B (batch) or I (interactive)
GEMS> i
metalcoatings -
LATITUDE 29:43:49 LONGITUDE 95:30:50 1980 POPULATION

' SECTOR
KM 0.00-.400 .400-.810 .810-1.60 1.60-3.20 3.20-4.80 4.80-6.40 TOTALS
s 1 0 0 0 6873 4737 10719 22329
s 2 0 2514 0 15330 11891 12886 42621
s3 0 1591 8890 26211 17089 51781
S 4 0 0 1180 8757 13168 25516 48621
$S 0 385 2866 10371 9934 8590 32146
S$6 117 0 2363 6586 11851 17640 39611
RING 17 2899 8000 - 56807 75792 92440 237109
TOTALS

press RETURN to continue
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PREFACE

The Endangered Species Act was passed in 1973 to check the precipitous decline of native fish, wildlife,
and plants in the United States. The U.S. Fish and Wildlife Service is charged with dereraining which
species face extinction through man's alteration of their habitat, protecting them from further decline
and providing for their continued survival. All Federal agencies are charged with using their
authorities to carry out programs for the conservation of endangered species and threatened species and
must ensure that any action authorized, funded, or carried out by them does not jeopardize the continued
existence of any endangered or threatened species or result in the adverse modification of critical
habitat of such species.

This summary of Federally listed endangered and threatened species in Texas and Oklahoma has been
compiled by the Albuquerque Regional Office of the U.S. Fish and Wildlife Service. The information
provided is for general knowledge only; specific data can be obtained from:

U.S. Fish and Wildlife Service Ecological Services Field Office Ecological Services Field Office

Office of Endangered Species U.S. Fish & Wildlife Service U.S. Fish & Wildliie Service
P.0. Box 1306 222 S. Houston, Suite A 819 Taylor Street, Rm. 9A33
Albuquerque, New Mexico 87103 Tulsa, Oklahoma 74127 Fort Worth, Texas 76102
(505) 766-3972 (918) 581-7458 (817) 334-2961
Ecological Services Field Office Ecological Services Field Ofiice
U.S. Fish & Wildlife Service : U.S. Fish & Wildlife Service
c/o Corpus Christi State University 17629 E. Camino Real, Suitz2 211
Campus Box 338, 6300. Ocean Drive Hewston, Texas 77058 oteneitte
Corpus Christi, Texas 78412 (F3)—229=3682 9%LY
(512) 888-3346 13 750 - |7p Jole MA*

Only plants and animals that are Federally listed as endangered or threatened species have been included
in this summary. In addition to these Federally listed species, Texas Parks and Wildlife Department has
a list of rare species which have legal protection within State boundaries, and Oklahoma has a list of
‘rare species. Information regarding State-listed species may be obtained from:

— Texas Parks and Wildlife Department Oklahoma Department of Wildlife Conservation
4200 Smith School Road 1801 N. Lincoln, P.0O. Box 534653
Austin, Texas 78744 Oklahoma City, Oklahoma 73152
(512) 479=%860 ' (405) 521-3851
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TEXAS BITTERWEZD..... Hyzenoxys texana

STATUS:

SPECIES DESCRIPTION:

HABITAT:

DISTRIBUTION:
Historic:

Present:

REASONS FOR STATUS:

OTHER INFORMATION:

REFERENCES:

Endangered (51 FR 8681; 3/13/86) without critical habitat

This member of the sunflower family (Asteraceae) is a small, single-stemmed or
branching annual reaching a height of up to 4 inches. The small heads (clusters of
flowers) are 0.15-0.23 inch long with small yellowish disk flowers. Flowering

occurs in late March to early April.

This species occurs in the northern part of the Gulf Coastal Prairie, where it is
found in poorly drained saline swales (depressions) around the periphery of low
natural mounds (mima mounds) in open grasslands. These mostly barren areas are
sparsely vegetated and the soil is covered with a blue-green alga (Nostoc sp.).

Harris County, Texas.

The known populations occur in northern and western Harris County, and northern
Fort Bend County.

Descruction of habitat due to residential development,

Work on propagation and establishment of a botanical garden population is being
oeing done by Mercer Arboretum, Humble, Texas. The recovery plan is being drafted.
Protected by the State of Texas. :

Correll and Johmnston 1970, Mahler 1982b.
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RECORD OF COMMUNICATION Reference 33

TYPE: Outgoing Phone Call DATE: 5-12-92 TIME: 8:50 p.m.
TO: Mike Montgomery FROM: Kevin Jaynes %\
Water Manager Site Manager
Memorial Villages Water Authority ICF Technology, Inc.
Houston, Texas 214-979-3900
713-465-8318
SUBJECT: Memorial Villages Water Authority, West Houston

SUMMARY OF COMMUNICATION:
The Memorial Villages Water Authority operates 6 wells with 3 plants.

wellNo. 1 [(BNEIIE. 2 blocks south of I-10 between Campbell Road (to the west) and
Brogden (to the east)

wellNo. 2  [NEIIE 2 - blocks south of I-10 between Piney Point Road (to the west)
and Campbell Road (to the east)

Well No. 3 (identified as 939) [{SJNEJ octween Claymore and Greenbay, west
of Piney Point.

wellNo. 4  [EICIE. bounded by Memorial Drive to the south and by Kuhiman to
the west. 2,500 feet wouth of I-10.

WeilNo. 5 (IR

- WellNo. 6 [[SIEI. 1 - blocks south of I-10, bounded by Piney Point (to the east) and

Echo Lane (to the west).
Water Plant #1 at Gaylord has 2 tanks and Wells #1, #2, and #6 pump to this location.
Water Plant #2 at 435 Piney Point; Wells #3 and #5 pump to it.
Water Plant #3 at 739 West Creekside; Well #4.

The system is interconnected or blended. Serving Hedwig Village, Hunter Creek Village, and
Piney Point Village. The system is a 100% ground water system.

Bunker Hill village operates their own system. Call David Eby, City Administrator, 713-467-9762.

All the Memorial Village wells tap the Evangeline Aquifer and average 1,400 feet in depth.



Reference 33
page 2

Total population served from 1990 census is 10,028 with 3,045 connections as of April 1892.
Flow Quantities: for May 1, 1991 to April 30, 1992
Total: 1,047,378,000 gallons
#1 Gaylord Plant: 280,558,000 gallons
#2 Piney Point Plant: 589,957,000 gallons
#3 Creekside: 176,863,000 gallons

Pumpage per well. Concerned with 40% of total.
The three largest wells are as follows:

Well #1: 95,793,000 gallons
Well #3: 309,036,000 gallons
Well #5: 280,921,000 gallons

The remaining 3 wells usually pump less than any of these.
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RECORD OF COMMUNICATION Reference 34
8 : S
TYPE: Outgoing Phone Call DATE: 5-12-92 TIME: 2:05p.m.

P

\.

.{\\‘:

PRSI

TO: David Eby FROM: Kevin Jaynes /74
City Administrator Site Manager
Bunker Hill Village ICF Technology, Inc.
713-467-9762 214-979-3900

SUBJECT: Bunker Hill Village Municipal Water System

SUMMARY OF COMMUNICATION:

Mr. Eby stated that there are four wells, two of which are 8 inch diameter and two 6 inch
diameter, average 1,200 to 1,400 feet deep screening the Evangeline Aquifer.

The system is blended or interconnected with 3,300 people served and is strictly residential. The
system is a 100% ground water system.

Well #1 located at [[EIIIEGEEEE
Well #2 located at [[EEIIIEGEEEE

and #3
Well #4 located at (G
No single well produces 40% of the total water distributed.

Bunker Hill is not part of the Texas Wellhead Protection Program as yet but is planning to
establish.

Summary: 3,300 people/4 wells = 825 people per well
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Ms. Lucy Sibold

U.S. Environmental Protection Agency
401 M Street. S.W.

Room 2636, Mail Code WH-548A
Washington, D.C. 20460

Dear Ms. Sibold:

Enclosed is a copy of the draft revised HRS net precipitatiorn values
for 3.345 weather stations where data were available. The data are
presenczed by state code, station name, latitude 1longicude. and nec:
precipitation in inches. A list of state codes is a.so enclosed.

The net precipitation values are provided to assist the Phase II
Field Testing efforts. It is suggested that the value from the nearesc:
weather station in a similar geographic setting be used as the net
precipization value for a site.

If there are any questions regarding this material, please contact
Dave Egan at (703) 8813-7866.

Sincerely,

/4,4;2?/(;&1?

Andrew M. Platc
Croup Leader
Hazardous Waste Systems

AMP:DEE /hme
Enclosures

cc: Scott Parrish

The MITRE Corporation :
Civil Systems Division
7528 Colshire Drive. McLean, Virgimia 22102-3481
Telephone (703) 883-6000 Telex 2348922
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FPIELD DEFINITION

PIFLD NAME
STATE-NUMBER Characters 1-2
Cooperative State Code for each State.
STATE CODE LISTIRG
0l Alabama 28 Nev Jersey
02 Arizona 29 Nev Mexico
03 Arkansas 30 New York
04 California 31 Forth Carolina
0S5 Colorado - 32 North Dakota
06 Connecticut 33 onto
07 Delaware 34 Oklahoma
08 Plorida 3S Oregon
09 Georgias 36 Pennsylvania
10 Idaho 37 Rhode Island
11 Illinois 38 South Caroclina
12 Indiana 39 South Dakota
13 Iowa 40 Tennessee
14 Ransas 4] Texas
15 Kentucky 42 Utah
— 16 Louisianas 43 Vermont
17 Maine 446 Virginia
18 Maryland 45 Washington
19 Massachusetts 46 West Virginia
20 Michigan 47 Wiscousin
2] Minnesots 48 VWyoming
22 Mississippi 49 Not Used
23 Missouri 50 Alaska
24 Montans 51 Hawvail
25 Nebraska 66 Puerto Rico
26 Nevads 67 Virgin Islands
27 Nev Rampshire 91 Pacific Islands
STATION=-NUMBER Characters 3-6
Cooperative Station Number Range =
0001-9999.
DATA-CODE Character 7

Data Indicator Code

]l = Maxigus Mean Temperature

2 = Minimum Mean Temperature

Average (Mean) Temperature

Heating Degree Days

» Cooling Degree Days

6 = Precipitation (1951-80 Normals
only)

W o W
]
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2600 41 MC COOK 26.30 98.21 0.36u7 :
2642 41 AL FURRIAS 21.1) 98.u9 1.090)
2643 ui LARLDO NO 2 2.0 99.28 0.0233
2644 ul KINGSVILLE 21.32 91.53 1.0021
2645 ul ALICE 27.44 96.04 1.6890 .
2646 0l CORPUS CHRISTI WSO R 21.46 97.30 1.7390
2647 ul CORPUS CHRIST I 21.u8 97.24 1.6836
2648 ul ENCINAL 3 NW 28.05 99.22 0.8944
2649 ul PORT O CONNOR 28.26 96.26 7.9240
2650 4l BEEVILLE 5 NE 28.27 97.42 3.926)
2651 w1 COTULLA FAA AIRPORT 28.27 99.13 0.5928
2652 M) PORT LAVACA NO 2 28.38 96. 30 8.0207
2653 a1 GOLI1AD 28.40 91.24 4.8189
2654 4) DILLEY 28.40 99.10 1.5204
2655 Y CRYSTAL CITY 28.41 99.50 0.3470
2656 4 MATAGORDA NO 2 28.42 95.%80 9.0031
2657 us (AGLE PASS : 28.42 100.29 0.2235
2658 41 PALACIOS FAA AIRPORIT 26.4) 96.15 9.8209
2659 4l VICTORIA WSO R 28.51 96.55 5.0430
2660 M BAY CITY WATERWORKS 28.59 95.58 9.3658
2661 ul POTEED 29.02 98.35 2.827)
2662 M DANEVANG 2 SE 29.03 . 96.11 7.10%2
2663 4 ANGLETON 2 W 29.09 95.27 15.2626
2664 b UVALDE 29.1) 99.46 1.1524
2665 1) PIERCE 1 € 29.14 96. 11 9.1547
2666 1) NEW GULF ©29.16 95.55 6.4050
—26617 41 NIXON 29.16 97.45 4.5626
2668 ul CHISUS BASIN 29.16 103.18 0.0000
2669 Y GALVESTON W50 R 29.18 94 .48 8.43c5
2610 M YOAKUM 29.18 97.09 5.7008
2611 M OEL RIO WSO 29.22 100.55 0.0497
2612 ul HALLETUSVILLE 29.21 96.56 6.6609
2613 41 SAN ANIONIO WSO R 29.32 98.28 3.7319
2614 . uy PRESIDIO 29.3) 104, 21 0.0000
2615 Yl SUGAR L AND 29.31 95,18 11,0521 )
2616 ul FLATONIA 2 W 29.41 97.08 7.0017
2617 uy 1ULING 29.41 97.40 6.6844
2618 ul NEW BRAUNFELS 29.42 98.07 6.0662
2619 ul BOERNE 29.41 98. 44 5.7313
2680 ul SAN MARCOS 29.91 91.51 7. 484
2681 ul PORT ARTIUR WSO R 29.57 94.010 16. 1905
2682 ul HOUSION INCONT AP 29.%8 95.21 12.30217
2683 u1 L IBERTY 10.03 94 .49 17.2173
' 2604 4l fLANCO 30.06 98.25 7.9951
: 2685 0l BRENNAM 30.09 96.24 11,2405
: 2686 u\ 1 RE DL R 1 CKSBURG 30.16 98.92 3.0630
. 2687 ) AUSTIN WSO R 30.18 91.42 5.484u0
: 2688 ul CONROC 30.19 95.27 14.9689
: 2689 ul Al PINE 10.2) 103.40 0.0000
: 2690 4l JUNCTION 30.30 99.47 1.6214
2691 ul SONORA 30.34 100.39 0.8081
2692 " COLLIGE STATION fAA AP 30.35 96.21 10.9234
2693 ui 1AYI OR n. 35 91.24 8.7022
2694 ul MOUNT 1OCKE 10.40 104.00 0.0615

2695 L] HUNTSVILLE Jo.uj 95.33 14. 0649
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John Hall, Chairman
B. J. Wynne, 11, Commissioner
John E. Birdwell, Commissioner

TEXAS WATER COMMISSION

PROTECTING TEXANS' HEALTH AND SAFETY BY PREVENTING AND REDUCING POLLUTION

July 15, 1991

Mr. Alex Zocchi

ICF Kalser Engineers
1509 Main Street
Suite 900

Dallas, Texas 75201

Re: Texas’ Wellhead Protection (WHP) Program
Dear Mr. Zocchi:

| would like to thank you for your recent inquiry on Texas’ WHP Program. The
program is jointly administered by the Texas Water Commission (lead agency) and the
Texas Department of Health (TDH). On June 19, 1989, the State of Texas submitted
its WHP program description to the Environmental Protection Agency (EPA), pursuant
to Section 1428 of the Safe Drinking Water Act (SDWA), as amended in 1986. Under
Section 1428, EPA is required to evaluate each State program to determine whether it
is adequate to protect public water supply (PWS) wells from contaminants that may
have any adverse effects on public health. On March 19, 1990, Texas’ WHP Program
was fully approved by EPA for the purposes of Section 1428 of the SDWA. Because
the program description is approximately 300 pages long, | will be happy to provide
you with highlights and requirements contained within our program description.

Designation of a restricted use area around a public drinking water well is one way of
protecting underground water supplies. ‘This area is referred to as a wellhead
protection area and it is defined as the surface and subsurface area surrounding a
public water well or well field through which contaminants could likely pass and
eventually reach the ground water supply.

The basic concept of the program is the minimization of land use restrictions while
maximizing ground water protection.. To accomplish this, the Texas Water
Commission (TWC) delineates WHP areas based on aquifer parameters, a five-year
travel time for potential contaminants, and best professional judgement to prevent
ground water contamination. The TDH reviews contingency pians for the provision of
alternate water supplies in the event of contamination of the existing source. Local
governments provide an inventory of all potential sources of contaminants within their
WHP areas; then they implement the program. Guidance to local governments with
respect to the inventory of potential contaminant sources, and other required technical

assistance as needed, is provided by the TWC and the TDH.
P.0. Box 13087 Capitol Station e 1700 North Congress Avenue ® Austin, Texas 78711-3087  512/463-7830

FRINTID ON RECYCLED PAPTR



Texas WHP Program
July 15, 1991
Page 2

Since Section 26.177 of the Texas Water Code requires that every city of the state
having a population of 5,000 inhabitants or more establish a water pollution control
and abatement program for the city which includes the inventorying and monitoring of
potential contamination sources, the TWC encourages formal participation in the WHP
program. Formal participation invoives: 1) the TWC providing official WHP area
delineations; 2) the entity conducting an inventory of all potential contaminant sources;
3) the TWC and the TDH preparing an official report which is used to brief the
participating entity; 4) the entity then enacting appropriate best management practices
to prohibit or control the inventoried sources which are a threat to ground water; and
5) lastly, the entity conducting a re-inventory of potential pollution sources at two to
five year intervals which is provided to the sate for updating purposes.

An entity which participates in the program realizes immediate benefits in that it is
assured that its ground water supply is better protected form the many potential
contaminant sources. As additional incentive, those PWS systems which can
demonstrate-a lower risk from potential contamination may be granted reduced well
monitoring requirements by the TDH.

| hope this briet overview has helped you understand how our program functions. In
addition, | have enclosed a list of communities currently participating in wellhead
protection. Should you have any questions, please feel free to contact me at 512/371-
6332.

DPT:km

Enclosure



..Bay City,City .of

- China,City of- -

- Page No. 1

WELLHEAD PROTECTION PROGRAN ASSESSMENT

06/21/91
CITY $ OF
WELLS
Alawo,City of 2
Alvin,City of 5
Awarillo,City of 106

Atlanta,City of

Bardwell,City of
Bartlett,City of

Bartonville Water Supply Corp

Beaumont,City of
Benbrook,City of

Bethany Water Supply Corp
Bevil Oaks,City of
Brazoria,City of

Bridge City,City of
Bryan,City of
Buckholts,City of
Carrollton,City of
Chartervood M.U.D.

—

N SO W DWW NN OB N R

Claude,City of

Clear Lake,City of
Cleveland,City of
Colony, The
Conlerce,City of
Cumby,City of

Deer Park,City of

Del Rio,City of
Desoto,City of
Devine,City of
Dimmitt,City of
Dumas,City of

Eagle Bluff Assoc. Inc.
El Paso,City of
Eldorado Air Force Station
Fayette WSC

Flo Comsunity WSC

Fort Bliss
Friendswood,City of
Friona,City of
Frost,City of
Gause,City of

George West,City of
Grand Prairie,City of
Groos,City of
Gruver,City of

Gunter Rural Water Supply Corp
Haslet,City of
Hereford,City of
Hildalgo,City of

-
[ —
B G e N0 NI N W WO e WD e

-

—

—

~N
WO WL NN NN~ o

t OF
WHp
AREAS
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START
DATE

09/20/89
02/07/88
06/07/89
12/06/89
06/06/91

" 04/26/89

09/15/89

05/04/89 .

01/17/89
04/02/91
05/24/91
01/17/89
01/17/89
01/17/89
10/27/88
01/17/89
11/10/89
10/03/89
01/17/89

105/25/89

04/18/90
12/01/88
04/22/91
04/02/91
07/05/89
03/20/89
10/01/86
05/09/91
10/27/88
06/07/89
06/07/88
05/02/89
11/01/89
03/24/89
10/10/89
10/27/88
01/15/90
12/11/89
06/07/89
04/02/91
01/17/89
04/16/90
03/01/85
07/12/88
06/07/89
06/06/91
06/06/91
05/17/89
01/17/89

RPT
DATE

!/

/1

/1

08/15/90
/1

08/30/90
!l !

08/15/90 . .

/1
/1
/1

08/08/90

08/30/90
/1
/!

08/30/90
!
A,

A
/

05/01/91
/!
/1
/1

08/01/90

08/31/90

12/01/86
/1
/!
/!

12/01/88

06/30/89

05/01/90
! !

08/08/90

08/08/90

07/20/90
!/
/!
/!

08731790
/1
/7

12/01/88
!/

/
/
/
/

L N
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Page No. 2

06/21/91
WELLHEAD PROTECTION PROGRAM ASSESSMENT
CITY t OF ¢ OF START RPT
WELLS WHP DATE DATE
AREAS

Houston,City of 214 0 06/06/90 /!
Hurst,City of 6 6 10/27/88 05/25/89
Irving,City of 5 5 10/27/88 01/04/91
Jacksonville,City of 5 2 09/12/89 /1l
Johnson Co. Fresh Water Dist.l 7 3 06/06/91 /!
Jourdanton,City of 3 3 10/27/88 /!
Katy,City of 5 5 05/24/88 12/01/88
Keller,City of ... ... ... ._.....°11 6 - 05/09/91

Kennedale,City of 4 4 12/21/87 04/01/88
Kilgore,City of 9 9 10/27/88 {1
Kingwood,City of 8 8 10/27/88 !/
Kirby,City of 2 1 10/10/89 !/
Kountze,City of 2 1 01/17/89 /1
Kress,City of 4 2 07/19/89 !
Lagar I.S.D. 3 3 05724788 12/01/88
Lamesa,City of 8 1 10/10/89 !l 7
Little Elm,Town of 8 4 04/22/91 /1
Lumberton,City of 3 3 01/17/89 /1!
Maloy Vater Supply Corporation 1 1 06/06/91 !l 1/
Marlov WSC 0 2 01/17/89 08/08/90
Martindale,City of 1 1 05/02/89 /!
McLean,City of 4 4 07/12/88 12/01/68
Meeker,City of 2 1 01/17/89 ! 1
Mercedes,City of 1 1 09/20/89 ! 7
¥idlothian,City of 2 2 05/21/91 /7
Milano WSC 2 2 01/17/89 08/15/90
Military Highway WSC 2 2 10/10/89 /!
Mineola,City of 3 3 10/10/89 !
Hinerva WSC 2 2 01/17/89 08/08/90
Nagh,City of 2 2 05/18/89 11/01/89
New Caney,City of 2 2 11715790 /1
North Milam RSC 4 4 01/17/89 /!
North Shore Water Supply Corp 2 2 05/09/91 /!
Orange Grove,City of : 2 2 10/27/88. 02/01/90
Orange,City of 4 3 01/17/89 /7
Ovilla Community Systea 2 1 04/22/91 /1
Panhandle,City of 3 3 07/12/88 12/01/88
Panola,City of 2 2 01/17/89 /!
Pantego,City of 6 2 05/24/91 /!
Perryton,City of 11 11 06/07/88 12/01/88
Pinehurst,City of 2 1 01717789 /!
Pinewood,City of 2 2 01/17/89 I
Plainviev,City of 16 1 '10/27/88 /I
Pleasanton,City of 9 9 10/27/88 /!
Porter ¥.S.C. 5 5 10/23/90 /!
Poth,City of 2 2 10/27/88 08708/90
Quail Valley Util. Dist. 4 4 10/27/88 /7
Queen City,City of 1 1 05/15/90 08/30/90
Quitaque,City of 2 1 03/08/91 AN AR



Page No. 3

06/21/91
VELLHEAD PROTECTION PROGRAM ASSESSMERT
CITY t OF $ OF START RPT
WELLS VHP DATE DATE
' AREAS
Red 0ak,City of 5 2 05/09/91 !l
Redwater,City of 2 2 05/17/89 01/01/90
Refugio,City of 3 2 02/23/90 /11
Rockdale,City of S 5 01/17/89 08/31/90
Rocksprings,City of 2 2 10/27/88 /1
Rosenberg,City of 5 5 05/24/88 - 12/01/88
Salado ¥.S.C. 4 1 08723790 ' /7
San Marcos,City of .__. . _ ... 4. 2 10/22/88 . ... 4
Shallowater,City of 7 1 04/23/90 !l
Shenandoah,City of 2 2 10/16/90 /!
Silsbee,City of 3 3 01/17/89 08/10/90
Sinton,City of 3 T3 10/27/88 02/01/90
Skellytovn,Tovn of 4 4 05/31/89 /1
Smithville,City of 3 1 10/27/88 !
Sonora,City of 5 1 12/20/89 r
Sour Lake,City of 2 2 01/17/89 /!
Southwest Milam WSC 5 5 01/17/89 - 08/30/90
Spearman,City of 5 _ 3 03/07/91 o
Stephenville,City of 29 17 - 04/22/91 !l
Sterling,City of 9 4 10/27/88 /!
Stinnett,City of 2 0 05/18/89 !/
Sugarland,City of 7 4 01/17/89 /1!
Sveeny,City of 3 1 09/01/89 11/01/89
Tyler,City of 13 13 10/27/88 /1
Venus,City of 2 2 04/02/91 ! 1
Victoria,City of 15 12 10/15/90 /1
Vidor,City of 3 3 01/17/89 !
West Orange,City of 2 1 01/17/89 !/
White Deer,City of 3 3 07/12/88 12/01/88
Wilmer,City of 2 2 07/11/90 /7

st Total #e+
1056

2



REFERENCE 37



NATIONAL FLOOD INSURANCE PROGRA}

FLOOD INSURANCE RATE MAP

HARRIS COUNTY,

TEXAS AND

INCORPORATED AREAS

PANEL 275 OF 330

(SEE MAP INDEX FOR PANELS NOT PRINTED)

CONTAINS;

COMMUNITY NUMBER PANEL  SUFFIX

HOUSTON, CITY OF 480296 0275 6

HUNTERS CREEK VILLAGE, CITY OF 480298 0275 G

PINEY POINT VILLAGE. CITY OF 480308 0275 6
MAP NUMBER

48201€0275 G

EFFECTIVE DATE:
SEPTEMBER 28, 1990
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" This map is for use in administering the National Flood Insurance Program; it
does not necessarily identify all areas subject to flooding, particularly from local
drainage sources of small size, or all planimetric features outside Special Flood
Hazard Areas. The community map repository should be consulted for possible
updated flood hazard information prior to use of this map for property purchase
or construction purposes.
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b-2-94

(date)

FROM:- MAVA L. ELLIOTT
’
TO: I uwe

(SITE ASSESSMENT SECTION)

xe: TXDOTZ [9)969 — Jlital Cotnge) Coyp-

We have received a Freedom of Information inquiry concerning
this site, and requestor wants copies of file(s). Records show
that a confidential Site Assessment file exists for the sig;

Is this file still to be considered confidential?

A prompt reply is necessary, in order that we may process
this FOIA request ASAP. - ’

THANKS!

_/éw%w,ﬁ%e/ lpnscdeeed o,



OMB Approval Number: 2050
Approved for Use Through:

-0095

1/92

-SBcore

Site Name: METAL COATINGS CORPORATION
CERCLIS ID No.: (TXD072181969)_S€= /i 4z
Street Address: 3720 DUNVALE %;, ot ﬂéoiqé o /
City/State/zip: HOUSTON, TX 77036 /

Investigator: KEVIN JAYNES
Agency/Organization: MK/ICF
Street Address: 750 N. ST. PAUL SUITE 700
City/State: DALLAS, TX

Date: 7/21/92
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PA-Score 1.0 Scoresheets Page: 1
METAL COATINGS CORPORATION - 07/21/92

WASTE CHARACTERISTICS

Waste Characteristics (WC) Calculations:
1 Contaminate Soil Contaminated soil Ref: 1,14 WQ value maximum

Volume 6.00E+00 cu yds 2.40E-03 2.40E-03
The contaminated soil that was reported at MCC in 1988 was excavated
and stored in drums. The amount stored in the facility was
approximately 4 to 6 cubic yards. Analytical data of the soil
revealed high concentrations of cadmium and cyanide.

Ref: 1,14
2 SWMU #1 Evaporator Other Ref: 1,14 WQ value maximum
Wastestream 2.00E+04 lbs 4.00E+00 4.00E+00

SWMU #1 is a 2,000 gallon sludge evaporator tank located in the rear
portion of the facility. The electroplating processes involve
consecutive washes and emulsions in water, sulfuric acid, HCL acid,
cyanide baths and phosphate salt solutions. Rinse waters from the
tanks are removed and eventually introduced into the 2,000 gallon
evaporator tank. The area around the tank has no engineered
containment devices. Sludges removed from the tank are filter
pressed and the remaining filter cake is disposed off-site. 200
gallons = 2,000 pounds; 10 X 2,000 gallons = 20,000 pounds.

Ref: 14

WQ total 4.00E+00

Waste Characteristics Score: WC = 18




PA-Score 1.0 Scoresheets Page: 2
METAL COATINGS CORPORATION - 07/21/92

Ground Water Pathway Criteria List
Suspected Release

Are sources poorly contained? (y/n/u)

Is the source a'type likely to contribute to ground water contamination
(e.g., wet lagoon)? (y/n/u)

Is waste quantity particularly large? (y/n/u)

Is precipitation heavy? (y/n/u)

Is the infiltration rate high? (y/n/u)

Is the site located in an area of karst terrain? (y/n)

Is the subsurface highly permeable or conductive? (y/n/u)

Is drinking water drawn from a shallow aquifer? (y/n/u)

Are suspected contaminants highly mobile in ground water? (y/n/u)

Does analytical or circumstantial evidence suggest
ground water contamination? .(y/n/u)

Other criteria? (y/n) Y Cadmium detected in contaminated soil

SUSPECTED RELEASE? (y/n)
Summarize the rationale for Suspected Release:

MCC reported to the TWC in 1988 that it was in the process of
removing 4 to 6 cubic yards of soil contaminated with cadmium and
cyanide. Cadmium has a high ground water migration mobility. The
net precipitation for the Houston area is 11.05 inches. Most
municipal wells identified within 4 miles tap the Evangeline
Aquifer. The Chicot and Evangeline Aquifers consist of
discontinuous layers of sand, gravel and clay. The soils in the
area have permeabilities of 0.06 to 0.2 inches per hour. There is
no evidence to suggest the presence of karst terrain. No analytical
data was found to indicate that a release to this pathway has
occurred.




PA-Score 1.0 Scoresheets : Page: 3
METAL COATINGS CORPORATION - 07/21/92

Ground Water Pathway Criteria List
Primary Targets

Is any drinking water well nearby? (y/n/u)
Has any nearby drinking water well been closed? (y/n/u)

Has any nearby drinking water well user reported
foul-testing or foul-smelling water? (y/n/u)

Does any nearby well have a large drawdown/high production rate? (y/n/u)

Is any drinking water well located between the site and other wells
that are suspected to be exposed to a hazardous substance? (y/n/u)

Does analytical or circumstantial evidence suggest contamination
at a drinking water well? (y/n/u)

Does any drinking water well warrant sampling? (y/n/u)

Other criteria? (y/n) Y Potential due to high population on G.W.

PRIMARY TARGET(S) IDENTIFIED? (y/n)
Summarize the rationale for Primary Targetsi

The ground water pathway is of concern, due to the nature of the
contaminants detected. Cadmium is considered to posses very high
ground water mobility characteristics. Although, there were no
municipal drinking water wells identified within 1 mile of the
facility, 15 wells were identified within the 4 mile target distance
limit serving approximately 87,006 people.




PA-Score 1.0 Scoresheets Page: .4
METAL COATINGS CORPORATION - 07/21/92
GROUND WATER PATHWAY SCORESHEETS
Pathway Characteristics Ref.
Do you suspect a release? (y/n) No
Is the site located in karst terrain? (y/n) No 2,3
Depth to aquifer (feet): 600 2,3
Distance to the nearest drinking water well (feet): 7920 12
i
Suspected No Suspected
LIKELIHOOD OF RELEASE Release Release References
1. SUSPECTED RELEASE 0
2. NO SUSPECTED RELEASE 500
LR 0 500
Targets
Suspectéd No Suspected
TARGETS Release Release References
3. PRIMARY TARGET POPULATION
0 person(s) 0
4. SECONDARY TARGET POPULATION 0 1103
Are any wells part of a
blended system? (y/n) Y
5. NEAREST WELL 0 5
6. WELLHEAD PROTECTION AREA 0 o
None within 4 Miles
7. RESOURCES 0 5
T o] 1113
WASTE CHARACTERISTICS
WC 0 18

GROUND WATER PATHWAY SCORE:

100
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METAL COATINGS CORPORATION - 07/21/92
Ground Water Target Populations
Primary Target Population Dist. Population

Drinking Water Well ID (miles) Served Reference Value

1 C.0.H. LJ-65-20-626 1.50 14736 8,12 147360
2 C.0.H. LJ-65-21-148 2.50 14736 8,12 147360
3 C.0.H. LJ-65-21-149 2.30 14736 8,12 147360
4 C.0.H. LJ-65-21-150 2.50 14736 8,12 147360
5 C.0.H. LIJ-65-20-226 3.50 14736 8,12 147360
Total 736800

Secondary Target Population Population

Distance Categories Served Reference Value
0 to 1/4 mile 0 12 0
Greater than 1/4 to 1/2 mile 0 12 .0
Greater than 1/2 to 1 mile 0 12 0
Greater than 1 to 2 miles 14736 6,8 294
Greater than 2 to 3 miles 50025 10,11 678
Greater than 3 to 4 miles 22245 10,11 131
Total 1103
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METAL COATINGS CORPORATION - 07/21/92

Apportionment Documentation for a Blended System

The City of Houston potable water system is a blended system
incorporating 216 wells and surface water. However, the west
Houston area, within the city limits and outside of Loop 610 is
actually on 100% ground water, while the area inside Loop 610 is on
surface water. The total population of the principle metropolitan
area is 3,182,900. The Memorial Village Water Authority and the
Municipality of Bunker Hill Village both operate 100% ground water
systems which are interconnected serving approximately 10,028 and
3,300 people, respectively. No well in any of the systems
identified produce more than 40% of the total water distributed.
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METAL COATINGS CORPORATION - 07/21/92

Surface Water Pathway Criteria List .
Suspected Release

Is surface water nearby? (y/n/u) N
Is waste quantity particularly large? (y/n/u) N
Is the drainage area large? (y/n/u) U
Is rainfall heavy? (y/n/u) Y
Is the infiltration rate low? (y/n/u) N
Are sources poorly contained or prone to runoff or flooding? (y/n/u) Y
Is a runoff route well defined(e.g.ditch/channel to surf.water)? (y/n/u) Y
Is vegetation stressed along the probable runoff path? (y/n/u) U
Are sediments or water unnaturally discolored? (y/n/u) U
Is wildlife unnaturally absent? (y/n/u) §f
Has deposition of waste into surface water been observed? (y/n/u) U
Is ground water discharge to surface water likely? (y/n/u) N
Does analytical/circumstantial-evidence suggest S.W. contam? (y/n/u) Y
Other criteria? (y/n) Y Runoff from process areas to storm sewers
| SUSPECTED RELEASE? (y/n) Y

Summarize the rationale for Suspected Release:

Runoff from the process area is collected in three storm sewer
grates located on the concrete apron in the front of the facility.
The flow of runoff is believed to enter into Buffalo Bayou via a
series of street storm sewer culverts. The overland segment is
approximately 1.3 miles to the Probable Point of Entry. The acreage
drained by the series of storm/sanitary sewers was not determined.
The two year, 24-hour rainfall potential is 4.5 to 5.0 inches.
Permeability for the soil series at the site is 0.06 to 0.2 inches
per hour. The runoff from the process areas could potentially be
contaminated from solutions and metals used in that area.

Ref: 5, 12, 14, 15
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METAL COATINGS CORPORATION - 07/21/92

Surface Water Pathway Criteria List
Primary Targets

Is any target nearby? (y/n/u) If yes: ' Y
N Drinking water intake
Y Fishery

U Sensitive environment

Has any intake, fishery, or recreational area been closed? (y/n/u) N

Does analytical or circumstantial evidence suggest surface water

contamination at or downstream of a target? (y/n/u) Y
Does any target warrant sampling? (y/n/u) If yes: N
N Drinking water intake
U Fishery
U Sensitive environment
Other criteria? (y/n) Y "No drinking water intakes in Buffalo Bayou
PRIMARY INTAKE(S) IDENTIFIED? (y/n) N

Summarize the rationale for Primary Intakes:

Runoff from the process area is collected in three storm sewer
grates located on the concrete apron in the front of the facility.
The runoff is believed to enter Buffalo Bayou. The overland segment
is approximately 1.3 miles. Electrofishing conducted by the Texas
Parks and Wildlife Department in 1978 indicated the presence of some
sport fish in Buffalo Bayou. The water quality of Buffalo Bayou is
considered limited and is designated to for non-contact recreation.
Buffalo Bayou does not meet fishable or swimmable criteria due to
elevated levels of fecal coliform. Five permitted intakes were
identified which are for irrigation at country clubs. No drinking
water intakes were identified on Buffalo Bayou.

Ref: 12, 14, 17, 18, 19, 20
continued —--=-=-=---




PA-Score 1.0 Scoresheets ‘Page: 9
METAL COATINGS CORPORATION - 07/21/92

continued -------

Other criteria? (y/n) Y Coliform contamination of Buffalo Bayou

PRIMARY FISHERY(IES) IDENTIFIED? (y/n)

Summarize the rationale for Primary Fisheries:

The average flow of Buffalo Bayou is approximately 274 cubic feet
per second. The water quality of Buffalo Bayou is considered
limited and is designated for non-contact recreation. Buffalo Bayou
does not meet fishable or swimmable criteria due to elevated levels
of fecal coliform. Electrofishing conducted by the Texas Parks and
Wildlife Department in 1978 indicated the presence of some sport
fish. Little evidence of fishing was observed.

Ref: i7, 18, 19, 20

Other criteria? (y/n) Y Coliform contamination of Buffalo Bayou

PRIMARY SENSITIVE ENVIRONMENT(S) IDENTIFIED? (y/n)
Summarize the rationale for Primary Sensitive Environments:
No wetlands were identified within the 15-mile downstream limit of

the PPE in Buffalo Bayou. The water quality of Buffalo Bayou is
considered limited and is designated for non-contact recreation.

Ref: 19, 20
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SURFACE WATER PATHWAY SCORESHEETS
Pathway Characteristics Ref.
Do you suspect a release? (y/n) Yes
Distance to surface water (feet): 6864 12
Flood frequency (years): >500 16
What is the downstream distance (miles) to:
a. the nearest drinking water intake? N.A. 17
b. the nearest fishery? 1.3 18
c. the nearest sensitive environment? N.A. 12
Suspected No Suspected
LIKELIHOOD OF RELEASE Release Release References
1. SUSPECTED RELEASE 550
2. NO SUSPECTED RELEASE 0
IR = 550 0
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METAL COATINGS CORPORATION - 07/21/92
Drinking Water Threat Targets
Suspected No Suspected
TARGETS Release .Release References
3. Determine the water body type,
flow (if applicable), and
number of people served by
each drinking water intake.
4. PRIMARY TARGET POPULATION 0
0 person(s)
5. SECONDARY TARGET POPULATION 0 0
Are any intakes part of a
blended system? (y/n): N
6. NEAREST INTAKE 0 0
7. RESOURCES 5 0
T = 5 0
Drinking Water Threat Target Populations
Primary Population
Intake Name (y/n) Water Body Type/Flow Served Ref. Value
0 none identified N 0 0
Total Primary Target Population Value 0
Total Secondary Target Population Value 0
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Apportionment Documentation for a Blended System

12

There were no drinking water intakes identified in Buffalo Bayou.

Ref: 17, 19, 20
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Human Food Chain Threat Targets
Suspected No Suspected
TARGETS Release Release References
8. Determine the water body type
and flow for each fishery
within the target limit.
9. PRIMARY FISHERIES 0
10. SECONDARY FISHERIES 210 o
= 210 0
Human Food Chain Threat Targets
Primary
Fishery Name (y/n) Water Body Type/Flow Ref. Value
1 Buffalo Bayou N . >100-1000 cfs 18,19 12
Total Primary Fisheries Value 0
Total Secondary Fisheries Value 12
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Environmental Threat Targets
|
Suspected No Suspected
TARGETS Release Release References
11. Determine the water body type
and flow (if applicable)
for each sensitive
environment.
12. PRIMARY SENSITIVE ENVIRONMENTS 0
13. SECONDARY SENSITIVE ENVIRONS. 0 0
T = 0 0
Environmental Threat Targets
Primary
Sensitive Environment Name (y/n) Water Body Type/Flow Ref. Value
0 none identified N 18,24 0
Total Primary Sensitive Environments Value 0
Total Secondary Sensitive Environments Value 0
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 Surface Water Pathway Threat Scores

Likelihood of Pathway Waste Threat Score
Release (LR) Targets(T) | Characteristics IR x T x WC
Threat Score Score (WC) Score / 82,500
Drinking Water 550 5 18 1
Human Food Chain 550 210 18 25
Environmental 550 0 18 0
SURFACE WATER PATHWAY SCORE: 26
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Soil Exposure Pathway Criteria List
Resident Population

Is any residence, school, or daycare facility on or
within 200 feet of an area of suspected contamination? (y/n/u)

Is any residence, school, or daycare facility located on adjacent
land previously owned or leased by the site owner/operator? (y/n/u)

Is there a migration route that might spread hazardous
substances near residences, schools, or daycare facilities? (y/n/u)

Have onsite or adjacent residents or students reported adverse
health effects, exclusive of apparent drinking water or air
contamination problems? (y/n/u)

Does any neighboring property warrant sampling? (y/n/u)

Other criteria? (y/n) Y Cadmium and cyanide contaminated soils

RESIDENT POPULATION IDENTIFIED? (y/n)
Summarize the rationale for Resident Population:

There are 26 employees that work in two shifts, on call 24 hours a
day. There were no residents observed living on-site, however there
are residences adjacent to the property which are within 200 feet of
the reported area of contamination. The site is an active industrial
facility. No commercial agriculture, silviculture or commerical
livestock production occurs on-site. No terrestrial sensitive
environments were identified on-site. Analytical data of excavated
soil revealed elevated levels of cadmium and cyanide. The site is
fenced and accessibility is considered low with frequency of use
restricted to employees.

Ref: 1, 14
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SOIL EXPOSURE PATHWAY SCORESHEETS
Pathway Characteristics Ref.
Do any people live on or within 200 ft
of areas of suspected contamination? (y/n). Yes 14
Do any people attend school or daycare on or within 200 ft
of areas of suspected contamination? (y/n) Yes 12
Is the facility active? (y/n): Yes. 14

Suspected
LIKELIHOOD OF EXPOSURE Contamination References
1. SUSPECTED CONTAMINATION LE = 550
Targets
2. RESIDENT POPULATION 30
3 resident(s) 14,25
0 school/daycare student(s) 14
3. RESIDENT INDIVIDUAL 50
4. WORKERS 5 14
1 - 100
5. TERRES. SENSITIVE ENVIRONMENTS o]
6. RESOURCES 5
T = 90
WASTE CHARACTERISTICS
we=[ 18
RESIDENT POPULATION THREAT SCORE: 11
NEARBY POPULATION THREAT SCORE: 2

Population Within 1 Mile: 10,001 - 50,000

SOIL EXPOSURE PATHWAY SCORE: . 13
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Soil Exposure Pathway Terrestrial Sensitive Environments
Terrestrial Sensitive Environment Name Reference Value

1 None Identified

14

Total Terrestrial Sensitive Environments Value




— Bl -~

PA-Score 1.0 Scoresheets Page: 19
METAL COATINGS CORPORATION =~ 07/21/92

Air Pathway Criteria List
Suspected Release

Are odors currently reported? (y/n/u) Y
Has release of a hazardous substance to the air
been directly observed? (y/n/u) Y
Are there reports of adverse health effects (e.g., headaches,
nausea, dizziness) potentially resulting from migration
of hazardous substances through the air? (y/n/u) U
Does analytical/circumstantial evidence suggest release to air? (y/n/u) U
Other criteria? (y/n) Y Releases of fumes and vapors from SWMU #1
SUSPECTED RELEASE? (y/n) Y

Summarize the rationale for Suspected Release:

During the on-site reconnaissance inspection, vapors and fumes were
observed releasing from the 2,000 gallon evaporator tank. The tank
has no air control devices. There is the potential for harmful and
toxic vapors to be emitted from this tank. The tank is used to
evaporate washwater and sludges generated from the electroplating
lines and could contain cyanide or acidic fumes. However, no
analytical data has been obtained to support an observed release.

Ref: 14
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AIR PATHWAY SCORESHEETS
Pathway Characteristics Ref.
Do you suspect a release? (y/n) Yes
Distance to the nearest individual (feet): 20 14
Suspected No Suspected
LIKELIHOOD OF RELEASE Release Release References
1. SUSPECTED RELEASE _ 550
2. NO SUSPECTED RELEASE 0
LR = 550 0
Targets
Suspected No Suspected
TARGETS Release Release References
3. PRIMARY TARGET POPULATION 11970
1197 person(s)
4. SECONDARY TARGET POPULATION 100 0
5. NEAREST INDIVIDUAL 50 0
6. PRIMARY SENSITIVE ENVIRONS. 0
7. SECONDARY SENSITIVE ENVIRONS. 1 0
8. RESOURCES 5 0
T = 12126 0
WASTE CHARACTERISTICS
WC = 32 o
AIR PATHWAY SCORE: 100
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Air Pathway Secbndary Target Populations

Distance Categories Population References Value
Onsite N.A. 0
Greater than 0 to 1/4 mile N.A. 0
Greater than 1/4 to 1/2 mile 3553 21,22 28
Greater than 1/2 to 1 mile 10500 21,23 26
Greater than 1 to 2 miles 56807 21 27
Greater than 2 to 3 miles 75792 21 12
Greater than 3 to 4 miles 92440 21 7

Total Secondary Population Value 100
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Air Pathway Primary Sensitive Environments
Sensitive Environment Name Reference Value
1 none identified ' 14 0
Total Primary Sensitive Environments Value
Air Pathway Secondary Sensitive Environments
Sensitive Environment Name | Distance Reference Value
1 Hymenoxys texana,Tx Bitterweed >1/4-1/2 24 0.5
Total Secondary Sensitive Environments Value 1
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SITE SCORE CALCULATION SCORE
GROUND WATER PATHWAY SCORE: 100
SURFACE WATER PATHWAY SCORE: 26
SOIL EXPOSURE PATHWAY SCORE: - 13

- AIR PATHWAY SCORE: 100
SITE SCORE: _ 72
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SUMMARY

4

1.

Is there a high possibility of a threat to any nearby drinking water
well (s) by migration of a hazardous substance in ground water?

If yes, identify the well(s).

If yes, how many people are served by the threatened well(s)? O

Is there a high possibility of a threat to any of the following by
hazardous substance migration in surface water?

A. Drinking water intake

B. Fishery .

C. Sensitive environment (wetland, critical habitat, others)

If yes, identity the target(s).
Buffalo Bayou located 1.3 miles north of the site.

Is there a high possibility of an area of surficial contamination
within 200 feet of any residence, school, or daycare facility?

If yes, identify the properties and estimate the associated population(s)

Nearest residence is within 20 feet of the site.

Are there public health concerns at this site
that are not addressed by PA scoring considerations?

If yes, explain:

No

No
Yes
No

Yes

No
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-IDENTIFICATION
POTENTIAL HAZARDOUS
State: CERCLIS Number:
WASTE SITE TX TXD072181969
PRELIMINARY ASSESSMENT FORM CERCLIS Discovery Date:
11/17/80
1. General Site Information
Name: Street Address:
METAL COATINGS CORPORATION 3720 DUNVALE
City: State: Zip Code: County: Co. |Cong.
HOUSTON TX 77036 HARRIS Code: |Dist:
7
Latitude: Longitude: Approx. Area of Site:| Status of Site:
29° 43' 49.0"™ 95° 30' 50.0" 3 acres Active
2. Owner/Operator Information
Owner: Operator:
MIKE ROUNTREE SAME
Street Address: Street Address:
3720 DUNVALE
city: City:
HOUSTON
State: Z2ip Code: Telephone: State: Zip Code: Telephone:
TX 77036 713-977-0123
Type of Ownership: How Initially Identified:
Private RCRA/CERCLA Notification
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IDENTIFICATION
POTENTIAL HAZARDOUS
State: CERCLIS Number:
WASTE SITE TX TXD072181969
PRELIMINARY ASSESSMENT FORM | CERCLIS Discovery Date:
' : 11/17/80
3. Site Evaluator Information
Name of Evaluator: Agency/Organization: Date Prepared:
KEVIN JAYNES MK/ICF 7/21/92
Street Address: City: State:
750 N. ST. PAUL SUITE 700 DALLAS TX
Name of EPA or State Agency Contact: Telephone:
LONNIE ROSS 214-655-6740
Street Address: City: State:
1445 ROSS AVENUE DALLAS : CTX

4, Site Disposition (for EPA use only)

Emergency CERCLIS Signature:
Response/Removal Recommendation:

Assessment Higher Priority SI
Recommendation: No Name:

Date: Date: Position:
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POTENTIAL HAZARDOUS

WASTE SITE

PRELIMINARY ASSESSMENT FORM

IDENTIFICATION

State: CERCLIS Number:
TX TXD072181969

CERCLIS Discovery Date:
11/17/80

5. General Site Characteristics

Predominant Land Uses Within
1 Mile of Site:

Industrial

Commercial

Residential

Site Setting:

Urban

Years of Operation:
Beginning Year: 1974

Ending Year: 2001

Type of Site Operations:
-Manufacturing

RCRA
Small Quantity Generator

Metal Coatings, Plating, Engraving

Waste Generated:
Onsite

Waste Deposition Authorized
By: Present Owner

Waste Accessible to the Public
No’

Distance to Nearest Dwelling,
School, or Workplace:
20 Feet

6. Waste Characteristics Information

Source Type Quantity
Contaminated soil 6.00e+00 cu yds V

Tier|General Types of Waste:

Metals

Other 2.00e+04 lbs W Organics

Inorganics
Solvents
Paints/Pigments
Acids/Bases

Physical State of Waste as Deposited

Solid
Liquid
Tier Legend Sludge
C = Constituent W = Wastestream
V = Volume A = Area
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IDENTIFICATION
POTENTIAL HAZARDOUS
State: CERCLIS Number:
WASTE SITE TX TXD072181969

PRELIMINARY ASSESSMENT FORM

CERCLIS Discovery Date:
11/17/80

7. Ground Water Pathway

Is Ground Water Used
for Drinking Water
Within 4 Miles:

Yes

Type of Ground Water
Wells Within 4 Miles:
Municipal

Is There a Suspected
Release to Ground
Water:

No

Depth to
Shallowest Aquifer:
600 Feet

Karst Terrain/Aquifer
Present:
No

Have Primary Target
Drinking Water Wells
Been Identified: No

Nearest Designated
Wellhead Protection
Area:

None within 4 Miles

List Secondary Target
Population Served by
Ground Water Withdrawn
From:

0 - 1/4 Mile 0
>1/4 - 1/2 Mile 0
>1/2 - 1 Mile 0

>1 - 2 Miles 14736
>2 - 3 Miles 50025
>3 - 4 Miles 22245
Total 87006
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IDENTIFICATION
POTENTIAL HAZARDOUS
State: CERCLIS Number:
WASTE SITE TX TXD072181969
PRELIMINARY ASSESSMENT FORM CERCLIS Discovery Date:
11/17/80
8. Surface Water Pathway - Part 1 of 4
Type of Surface Water Draining Shortest Overland Distance From Any
Site and 15 Miles Downstream: Source to Surface Water:
Stream
Other: 6864 Feet
SANITARY/STORM SEWER 1.3 Miles
Is there a Suspected Release to Site is Located in:
Surface Water: Yes > 500 yr floodplain
8. Surface Water Pathway _ Part 2 of 4

Drinking Water Intakes Along the Surface Water Migration Path: Yes

Have Primary Target Drinking Water Intakes Been Identified: No

Secondary Target Drinking Water Intakes: _
Name Water Body/Flow(cfs) Population Served
none identified minimal stream/ <10 0

Total Within 15 Miles: 0
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IDENTIFICATION
POTENTIAL HAZARDOUS
State: CERCLIS Number:
WASTE SITE TX TXD072181969
PRELIMINARY ASSESSMENT FORM CERCLIS Discovery Date:
11/17/80
8. Surface Water Pathway Part 3 of 4

Fisheries Located Along the Surface Water Migration Path: Yes
Have Primary Target Fisheries Been Identified: No

Secondary Target Fisheries:

Fishery Name Water Body Type/Flow(cfs)
Buffalo Bayou moderate-large stream/ >100-1000
8. Surface Water Pathway Part 4 of 4

Wetlands Located Along the Surface Water Migration Path? (y/n) No
Have Primary Target Wetlands Been Identified? (y/n) No

Secondary Target Wetlands:
None

Other Sensitive Environments Along the Surface Water Migration Path: Yes
Have Primary Target Sensitive Environments Been Identified: No
Secondary Target Sensitive Environments:

Water Body/Flow(cfs) Sensitive Environment Type
minimal stream/ <10 Habitat for Federally designated endanger
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IDENTIFICATION
POTENTIAL HAZARDOUS
State: CERCLIS Number:
WASTE SITE TX TXD072181969

PRELIMINARY ASSESSMENT FORM

CERCLIS Discovery Date:

11/17/80
9. Soil Exposure Pathway
Are People Occupying Residences or
Attending School or Daycare on or Number of Workers Onsite: 1 - 100

Within 200 Feet of Areas of Known
Yes

or Suspected C
Total Resident

ontamination:
Population: 3

Have Terrestrial Sensitive Environments Been Identified on or Within

200 Feet of Areas of Known or Suspected Contamination: Yes
Terrestrial Sensitive Environments:
Critical habitat for Federally designated endang/threat species
10. Air Pathway
Total Population on or Within:| Is There a Suspected Release to Air: Yes
Onsite 0 .
0 - 1/4 Mile 1197 Wetlands Located
>1/4 - 1/2 Mile 3553 Within 4 Miles of the Site: No
>1/2 - 1 Mile 10500
>1 - 2 Miles 56807
>2 - 3 Miles 75792 Other Sensitive Environments Located
>3 - 4 Miles 92440 Within 4 Miles of the Site: Yes
Total 240289
Sensitive Environments Within 1/2 Mile of the Site:
Distance Sensitive Environment Type/Wetlands Area(acres) _
0 -1/4 Habitat for Federally designated endangered/threatened species
>1/4 - 1/2 Habitat for Federally designated endangered/threatened species
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GLEN DAVIS @°
TEXAS WATER COMMISSION a1’ ,:n’”.-»g "‘ﬁ;n
P.0. BOX 13087 co> Dot ://

AUSTIN, TEXAS 78711

DEAR MR. DAVIS;

WE ARE WORKING WITH STENNIE MEADOURS CF THE DEER PARK OFFICE TO CLEAN UP A
SMALL PORTION OF DIRT THAT HAS BEEN CONTAMINATED. SHE SUGGESTED I CONTACT YOU
TO REQUEST CLASSIFICATION OF THIS WASTE AS CLASS II.

THE DIRT WAS CONTAMINATED WITH SPENT ACID AND CAUSTIC CLEANFR SIUDGES. THE CAUSTIC
CLEANER WAS USED TO REMOVE OIL FROM BOLTS AND NUTS PRIOR TO PLATING. THE ACIDS
SULFURIC AND HCL, WERE USED TO PICKLE NUTS AND BOLTS PRICR TO PLATING.

EVIDENTLY SOME CADMIUM PIATED BOLTS HAD BEEN PICKLED, AS CADMIUM IS PRESENT IN
THE CONTAMINATED SOIL. THE CITY OF HOUSTON TESTED THE SOIL AND FOUND ONLY

CACMTIM TO BE QUT EP TOXICTITY STANDARDS.

PLEASE, CONSIDER THIS FOR CIASS II WASTE. WE AWAIT YOUR RESPONSE TO BEGIN OUR
REMOVAL OF THIS SOIL. MY PHONE NUMBER IS 713-977-0123. THANKS, FOR YOUR
ASSISSTANCE.

M.H. ROUNTREE

cc: STENNIE MEADOURS

enclosures: CITY OF HOUSTON TEST REPORTS

PO. Box 630407  Houston, Texas 77263  (713) 977-0123 ) R
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INTRODUCTION

Purpose and Scope of This Report

The freshwater aquifers along the Texas Gulf Coast (Figure 1) supply large quantities of water
for municipal supply, industrial use, and irrigation. However, extensive development of these
aquifers has resulted in large declines of water levels in wells, land-surface subsidence, and
saltwater encroachment. The purpose of this study, conducted by the U.S. Geological Survey in
cooperation with the Texas Department of Water Resources, was to develop a means for predict-
ing declines in the altitudes of the potentiometric surfaces in the Chicot and Evangeline aquifers
for various conditions of pumping. Because of the complexity of the hydrologic system, digital-
computer models were used to simulate the declines that would result from given pumping
stresses. This report discusses the hydrologic
data needed to construct and calibrate the
models. It also presents maps showing the
observed and simulated declines in the aliti-
tudes of the potentiometric surfaces and the
observed and simulated subsidence of the
land surface.

The Texas Department of Water
Resources makes copies of the model and
documentation available through the Texas
Natural Resources Information System.
Please contact the Texas Natural Resources
Information System, P.O. Box 13087, Austin,
Texas 78711, telephone 1-(512)-475-3321.

The study area was divided into four
Figure 1.—Location and Extent of the Study Area subregions—eastern, Houston, central, and




southern. A digital-computer model was constructed and calibrated for each subregion. The
coastal area was arbitrarily divided into a northern and southern region for presentation of the
maps within the report. These maps show the approximate altitude of the base of the Chicot and
Evangeline aquifers, the estimated transmissivities and storage coefficients of the aquifers, and
the thickness of the clay beds. The modeling procedure consisted of selecting an existing
computer program and modifying it to conceptually represent the hydrologic system. For each of
the subregions, a generalized model (minimodel) was constructed and calibrated before con-
structing and calibrating a detailed mode! {maximodel).

For the purposes of this report, only a brief discussion of the hydrogeology is presented. For
additional information on the hydrogeology of the coastal area and on the hydrologic problems
related to the withdrawals of ground water, the reader is referred to the reports listed in the
section ‘‘Selected References."”

History of Hydrologic Modeling Along the Texas Gulf Coast

Previous hydrologic modeling along the Texas Gulf Coast was conducted for the Houston
area, where the greatest amount of ground-water pumping and corresponding water-level
declines have occurred. The first hydrologic model (Wood and Gabrysch, 1965) was an electric-
analog model that included about 5,000 square miles (12,950 km?2)in Harris, Galveston, Brazoria,
Fort Bend, Austin, Waller, Montgomery, Liberty, and Chambers Counties. This modei, which was
constructed on the basis of data collected since 1931, was used primarily to predict watér-level
declines under various conditions of pumping. This first attempt to model the ground-water
system was reasonably successful, but the usefulness of the model was’limited because the
simulations required that the aquifers be operated independently and the results of pumping in
the western part of the area could not be simulated.

The second model (Jorgensen, 1975) was an electric-analog model that incorporated

“additional hydrologic data and reflected more advanced concepts of the hydrologic system. These

concepts included consideration of the vertical movement of water between the aquifers and the
allowance for water to be derived from the clay beds. This model expanded the area of the first
model to about 9,100 square miles (23,570 km?) to minimize the boundary effects caused by
long-term pumping. Jorgensen (1975) noted that additional hydrologic data and modification of
the model would be needed for studies of such problems as saltwater encroachment and land-
surface subsidence.

The third model (Meyer and Carr, 1979) was a digital-computer model, representing an area
of 27,000 square miles (69,930 km?2), that provided an easier means of varying hydrologic
properties during the calibration process. This model also was used primarily to predict water-
level declines under various conditions of pumping. In general, each of the models was designed
to simulate the effects of steady withdrawals of water from well fields for 1 year or longer.

R S
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Metric Conversions

Metric equivalents of “inch-pound’ units of measurement are given in parentheses in the
text. The “'inch-pound” units may be converted to metric units by the following conversion factors:

From Multipy by To obtain
foot 0.3048 meter (m)
foot ! 3.2802 meter-' (m=-')
foot per day 0.3048 meter per day
(ft/d) (m/d)
foot squared per day - 0.0029 meter squared per day
(ft2/d) {m2/d)
inch per year '2.54 : centimeter per year
(in/yr) (em/yr)
mile 1.609 kilometer (km)
million gallons per day N 0.04381 . cubic meter per seconc
square mile '2.590 square kilometer (km?2)

National Geodetic Vertical Datum of 1929 (NGVD of 1929): A geodetic datum derived from a
general adjustment of the first-order level nets of both the United States and Canada, formerly
called “mean sea level.”

HYDROGEOLOGY OF THE TEXAS GULF COAST

The hydrogeologic units are the Chicot aquifer, Evangeline aquifer, and the Burkeville
confining layer {Figures 2 and 3). These units are composed of sedimentary deposits of gravel,
sand, silt, and clay. The geologic formations, from oldest to youngest, are: the Fleming Formation
and Oakville Sandstone of Miocene age; the Goliad Sand of Pliocene age; the Willis Sand, Bentley
Formation, Montgomery Formation, -and Beaumont Clay of Pleistocene age; and alluvium of
Quaternary age. The relationship between the hydrogeologic units and the geologic formations
(stratigraphic units) is given in Table 1. With exception of the alluvium and the Goliad Sand, the
formations crop out in belts that are nearly parallel to the shoreline of the Gulf of Mexico. The
Goliad Sand is overlapped by younger formations east of the Brazos River and is not exposed at the
surface in the coastal area. The younger formations crop out nearer the Gulf and the older ones
farther inland. All formations thicken downdip towards the Gulf of Mexico so that the older
formations dip more steeply than the younger ones. Locally, the occurrence of salt domes, faults,
and folds may cause reversals of the regionai dip and thickening or thinning of the formations.

-3-
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INTRODUCTION

The purpose of this report is to provide information about ground-water
withdrawals, changes in ground-water levels, ground-water quality, and trends
in land-surface subsidence in the Houston district during 1980-84. Some data
collected prior to 1980 and during the early spring of 1985 are presented to
establish long-term trends and relations.

The Houston district, as described in this report, includes all of Galves-
ton County and parts of Brazoria, Chambers, Fort Bend, Harris, Liberty, and
Waller Counties (fig. 1). Many homeowners, well drillers, industrial-plant
managers, and State and municipal officials provided information for this
report. Financial support was provided by the city of Houston and the Harris-
Galveston Coastal Subsidence District in a cooperative agreement with the U.S.
Geological Survey. '

GEOHYDROLOGY OF THE STUDY AREA

The geohydrotogic units discussed in this report primarily are the Chicot
and Evangeline aquifers. The Jasper aquifer also underlies the Houston dis-
trict, but contains water of poor quality except in the northern part of the
district. Only two wells presently are known to yield water from the Jasper
aquifer in Harris County. These aquifers are composed of sedimentary deposits
in the Coastal Plain physiographic province. The province is a broad plain
underlain by a southeasterly thickening wedge of layered beds of clay, silt,
sand, and gravel. The geologic formations in the study area are, from oldest
to youngest: The Oakville Sandstone and Fleming Formation of Miocene age; the
Goliad Sand of Pliocene age; the Willis Sand, Bentley Formation, Montgomery
Formation, and Beaumont Formation of Pleistocene age; and alluvium of Quarter-
nary age. The relation among the geohydrologic units and the geologic forma-
tions is given in table 1. A generalized geohydrologic section of the Chicot,
Evangeline, and Jasper aquifers through Montgomery, Harris, Brazoria, and Gal-
veston Counties is shown in figure 2.

Chicot Aquifer

The Chicot aquifer includes all deposits from the land surface to the top
of the Evangeline aquifer. The Chicot aquifer is composed of the Willis Sand,

Bentley Formation, Montgomery Formation, Beaumont Formation, and Quaternary

~_alluvium. The altitude of the base of the Chicot aquifer is shown in figure 3.

The discontinuous sand and clay layers of the Chicot aquifer in some parts of
the study area are separated into an upper and Tower unit {Jorgensen, 1975, p.
10). When the upper unit of the Chicot aquifer cannot be defined, the aquifer

is undifferentiated. The Chicot aquifer is under confined conditions except in

the northern part of the district. Generally, in southeastern Harris County
and most of Galveston County, the Chicot aquifer contains a thick sand section
that has a relatively large (as much as 75 ft/d) hydraulic conductivity (Jorgen-
sen, 1975, p. 15). Tnhis sand unit has been intensely pumped and is known local-
1y as the Alta Loma Sand (Alta Loma Sand of Rose, 1943). In this area, there

also is another sand unit within the Chicot aquifer referred to as the.middle
Chicot aquifer. The Chicot aquifer is the main source of ground water in Gal-

veston and southern Harris Counties.




Table 1.--Relations among

geohydrologic units and geologic formations

Geologic class

ification

Geohydrologic unit
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Evangeline Aquifer

The Evangeline aqylfer composed of the Goliad Sand and the upper part of

the Fleming Formation, is s1m11ar in Tithology to the Chicot aquifer. One dif-
ference between the two aquifers is that the Evangeline aquifer geherally has a

smaller hydraulic conductivity than does the Chicot aquifer. The contrast in
hydraulic conductivity and a difference in water Tevels are the bases for sepa-
rating the Evangeline aquifer from the Chicot aquifer. The altitude of the
base of the Evangeline aquifer is shown in figure 4. The Evangeline aquifer is
the major source of ground water in the Houston district. In Galveston and

southern Harris Counties, water in the Evangeline aquifer is saline and is not

“Tused.

Jasper Aquifer

The Jasper aquifer is composed of interbedded sand and clay layers con-
sisting aTmost entirely of terrigenous clastic sediments. The approximate alti-

tude of the top of the Jasper aquifer is shown in figure 5. Because the Jasper
aquifer underlies shallower aquifers, withdrawals from the Jasper aquifer in

terms of total withdrawals in Harris County are not significant. However,

hydraulically it is capable of yields of as much as 3,000 gal/min to wells in
adjacent Montgomery County (Baker, 1983). Only the upper part of the Jasper
aquifer is utilized in Harris County. .

DEVELOPMENT OF GROUND WATER

Several publications document the historical development of ground-water
. withdrawals in the Houston district (Wood and Gabrysch, 1965; Gabrysch, 1972,
1980, 1982; Jorgensen, 1975; Carr and others, 1985).  The areas discussed in
this report are Houston, Katy, Pasadena, Baytown-LaPorte, Johnson Space Center,
Texas City, and Alta Loma (fig. 6).

Prior to 1977, ground water was the major source of freshwater available
in the Houston district. Small quantities of surface water obtained from Lake
Houston on the San Jacinto River had been available in parts of the Houston
district since 1954. The city of Galveston began using surface water from Lake
Houston in 1973. In late 1976, surface water from Lake Livingston on the
Trinity River became available. The availability of the increased surface
water caused ground-water production to decrease substantially in all areas of
the Houston district except the Katy area. . .

In areas to the north, west, and southwest of the Houston area (fig. 6),
ground-water withdrawals for pub11c supply have steadily increased due to urban
expansion and the lack of surface water. The average da11y ground-water with-
drawals for public supply, industrial use, and irrigation in the Houston dis-
trict during 1975-84 are listed in tables 2 4.

In general, until 1977, water levels in wells in the Houston district were
declining. However, during the last several years, Houston and several adjacent
areas have been convert1ng from ground water to surface water as the main water
supply. With the 1ncrea51ng conversion from ground-water use to surface-water
use, water levels in wells in the Chicot and Evangeline aqulfers began to rise
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Table 2.--Average daily withdrawals of ground water in Harris County and

parts of Fort Bend and Waller Counties, 1975-84

Ground-water withdrawals

Area Use (million aallons Eer dag)
Houston Public supply: :

City of Houston 150.7 163.4 185.2 188.9 203.0 219.7 217.5 221.4 180.3 186.5
Surburban 23.5 24.8 28.5 29.4 22.9 27.4 25.3 29.5 27.6 28.9
Industry 8.1 9.0 8.0 8.1 6.9 6.7 6.2 5.2 4.1 3.0
Irrigation .8 .8 .8 .9 .7 1.0 .7 .9 .5 .8
Subtotal 1831 198.0 222.5 227.3 233.5 ?254.8 249.7 257.0 21Z2.5 219.2
Katy Public supply 11.4 15.3 24.2 29.9 31.5 43.9 49.6 64.0 62.2 74.1
Industry 11.6 10.8 12.9 14.2 13.1 16.5 13.6 11.2 12.2 13.4
Irrigation 110.1 104.5 84.4 109.9 82.0 97.8 98.4 94.7 40.0 62.5

Subtotal . . . . . . . . .
Pasadena Public supply 16.3 16.7 16.9 16.6 15.1 17.6 16.6 13.8 15.8 16.2
Industry 93.9 89.1 66.4 46.3 33.0 30.6 28.1 25.0 25.8 23.7
Subtotal TI0.2~ 105.3 83.3 62.9 43.1 48.2 43,7 38.8 1.6 39.9
Baytown- Public supply 8.5 9.3 9.8 11.4 10.6 11.1 6.8 4.8 4.3 4.4
LaPorte Industry 17.6 17.2 12.3 10.2 3.8 1.8 .9 .8 1.0 .8
Subtotal ~26.1 26.5 22.T 21.6 14.3 12.9 T.7T 5.0 5.3 5.2
Johnson Public supply 6.5 4.9 3.4 4.0 3.4 4.5 3.9 4.6 4.1 4.1
Space Center  Industry 13.6 15.6 4.0 1.0 .5 .3 .2 .3 2 .6
Irrigation .1 .1 .1 1 .1 .1 1 .1 .1 .1
Subtotal ~20.2 20.6 7.5 5.1 4.0 19 .94 5.0 1.3 1.3
Other areas Public supply 5.6 5.3 6.6 1.2 8.7 11.9 11.9 14.1 12.5 16.8
in Harris Industry -- -- -- -- .3 .1 1 .1 .1 .1
County Irrigation .3 .7 .8 2.3 1.3 .9 1.5 .4 .6 1.2
Subtotal 5.9 6.0 7.4 9.6 10.3 12.9 13.5 14.6 13.2 18.1
Total 478.6 487.5 464.3 480.5 436.9 491.9 481.4 490.9 391.4 437.2
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in the eastern parts of Harris County. Although this report focuses on water-
level changes during 1980-84, for long-term perspective, water-level changes
from 1977 to 1985 in wells in the Chicot and Evangeline aquifers are shown in
figures 7 and 8; 1977 was used as the base year for determining water-level
changes because most conversions from ground water to surface water were made
that year. During 1977-85, the water-level changes in wells in the Chicot
aquifer in the Houston district ranged from rises of as much as about 140 ft to
declines of as much as about 80 ft (fig. 7). Water levels in wells in the Evan-
geline aquifer from 1977 to 1985 ranged from rises of as much as about 120 ft
to declines of as much as about 140 ft (fig. 8).

The water-level changes in wells in the Chicot and Evangeline aquifers
during 5 years, spring 1980 to spring 1985, are shown in figures 9 and 10. The
altitude of water levels in wells in the Chicot and Evangeline aquifers during
spring 1985 are depicted in figures 11 and 12.

Only a few wells have been completed in the Jasper aquifer in Harris
County. Three of these (LJ-60-60-306, LJ-60-61-210, and LJ-65-07-905) are
Tocated in the northern part of the county and two in the western part of the
county (fig. 6). The two wells (LJ-65-03-501 and LJ-65-03-505) drilled in the
western part of the county were once used as a water source for a health resort.
Of the three wells drilled in northern Harris County, one (LJ-60-60-306) is
used for public water supply. From 1980 through 1984, this well produced about
0.26 Mgal/d of water. Water from the second well (LJ-60-61-210) in northern
Harris County is used to repressure oil-producing zones. No recent water-level
information is available for this well, but in 1968, the well was flowing. The
U.S. Geological Survey, in cooperation with the Harris-Galveston Coastal Subsid-
ence District, drilled the third well (LJ-65-07-905), an exploratory well, to
the Jasper aquifer near the Lake Houston dam in 1979. The water level of this
well was 80 ft above land surface on December 3, 1979, compared to 68 ft above
land surface on December 5, 1984.

Houston Area

The Houston area, located in central and south-central Harris County,
includes most of the city of Houston and several densely urbanized areas adja-
cent to the city. The Evangeline aquifer supplies most of the ground water
used in the Houston area. Some wells in the Houston area are screened in both
the Chicot and Evangeline aquifers.

Ground-Water Withdrawals

The quantity of ground water used by the city of Houston increased from
1975 through 1982 (table 5). However, since 1982, the quantity of ground water
used has rapidly decreased. Ground-water contribution to the total water sup-
ply for the city of Houston during 1984 was 50.5 percent, the smallest percent-
age since 1978. The quantities and percentages of ground water and surface
water used by the city of Houston between 1975 and 1984 are listed in table 5.
For most years since 1975, ground water has supplied slightly more than 50 per-
cent of the total water supply with a mean of 53 percent for the 10 years.
During 1984, ground-water. withdrawals were 186.5 Mgal/d or 50.5 percent of the
total water supply. Ground-water withdrawals during 1982 were 221.4 Mgal/d, a
historical high. During 1982-84, ground-water withdrawals decreased by 34.9
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Table 5.--Average daily use of ground water and surface water by the

city of Houston, 19/5-84

Use

(million gallons per day)

Percentage of

Year Ground water Surtace water Total ground water
(treated plus to total
untreated)
1975 150.7 148.8 299.5 50.3
1976 163.4 175.5 338.9 48.2
1977 185.2 184.6 369.8 50.1
1978 188.9 196.1 385.0 49.1
1979 203.0 171.1 374.1 54.3
1980 219.7 174.3 394.0 55.8
‘1981 | 217.5 167.1 384.6 56.6
1982 221.4 163.7 385.1 §7.5
1983 180.3 157.2 .337.5 53.4
1984 186.5 183.0 369.5 50.5
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Mgal/d. The total water used by Houston also has decreased from the peak of
394.0 Mgal/d during 1980 to 369.5 Mgal/d during 1984. The reduction in total
water use may be related to the depressed economic conditions existing in the
Houston area during the past several years (1982-84). Precipitation records

indicate the decrease in water use is not due entirely to climatic conditions.

The average precipitation deviation during the summer. months (June, July, and
August), when water use is greatest, is shown for 1976-84 in figure 13. During
1981, summer precipitation was 10 in. greater than average and the total water
used by the city of Houston was 384.6 Mgal/d. During 1982, summer precipita-
tion was 3.7 in. less than normal, but, compared to 1981, total water use only
increased by 0.5 Mgal/d to 385.1 Mgal/d (table 5). During 1983, summer precip-
jtation was 9 in. greater than average and total water use decreased to 337.5
Mgal/d (table 5). Although some decrease would be expected because of increased
summer precipitation, the total water use was the smallest since 1975 (table
5). During 1984, summer precipitation was 2.1 in. less than average and total
water use increased to 369.5 Mgal/d (table 5). Although this increase was
substantial compared to 1983, total water use was the second smallest since
1976 (table 5). :

Changes in Water Levels

Water-level changes in wells in the Chicot aquifer from spring 1980 to
spring 1985 ranged from rises of as much as about 60 ft in the eastern part of
the Houston area to declines of as much as about 40 ft in the southwestern part
of the area. In the eastern part of the Houston area, the water level rose
about 7 ft in well LJ-65-14-738 (fig. 14) from January 1980 to January 1985.
The hydrograph of well LJ-65-12-801 (fig. 14), completed in the Chicot aquifer
and located in the western part of the Houston area, shows a water-level decline
of about 12 ft during the same time.

Water levels in wells in the Evangeline aquifer rose as much as about 60
ft in the eastern part of the Houston area from 1980 to spring 1985 due to

~ decreased ground-water withdrawals in the Houston and Pasadena areas (fig. 10).

However, water levels in wells in the Evangeline aquifer declined as much as
about 60 ft (fig. 10) in the western part of the Houston area due to continued
ground-water withdrawals there and increased withdrawals in the adjacent Katy
area. The hydrograph of well LJ-65-21-302 (fig. 14), located just south of the
center of Houston, shows a water-level rise of 33 ft from January 1980 to Jan-
uary 1985. However, the water level in well LJ-65-20-216 (fig. 14), in the
western part of the city of Houston, declined 23 ft from January 1980 to Janu-
ary 1985.

During spring 1985, the altitudes of water levels in wells in the Chicot
aquifer were as much as 300 ft below sea level and in wells in the Evangeline
aquifer they were as much as 350 ft below sea level. -

Katy Area

Parts of Harris, Fort Bend, and Waller Counties comprise the Katy area
(fig. 6). The area is predominantly rural, although housing subdivisions,
commercial establishments, and light industries are commonplace in the north-
eastern one-half of the area. In terms of economic expansion, the Katy area
was the fastest growing sector of the Houston district from 1980 through 1984.
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MITRE *

Ms. Lucy Sibold

U.S. Environmental Protection Agency
401l M Street, S.W.

Room 2636, Mail Code WH-548A
wWashington, D.C. 20460

Dear Ms. Sibold:

Enclosed is a copy of the draft revised HRS net precipitation values
for 3,345 weather stations where data were available. The data are
preserized by state code, station name, latitude longizude., and ne:
rrecipictation in inches. A list of state codes is a.io enclosed.

The net precipitation values are provided to assist the Phase 1!
Field Testirng efforcts. 1t is suggested that the value from the neares:
seather station in a similar geographic setting be used as the net
precipizacion value for a site.

I1f there are any questions regarding this material. please contac:
Dave Egan at (703) 883-7866. ‘

Sincerely,

N T

Andrew M. Plact
Group Leader
Hazardous Waste Systems

AMP:DEE /hme
Enclosures

cc: Scott Parrish

The MITRE Corporation
Civil Svstems Division
752% Colshire Drive. MoLlean. Virgima 22102-3481
Telephone (703) 883-6000 Telex 248922



PIELD NAME FIELD DEFPINITION

STATE-NUMBER Characters 1-2
Cooperative State Code for each State.
STATE CODE LISTING
0l Alabams 28 Nev Jersey
02 Arizona 29 Nev Mexico
03 Arkansas 30 New York
04 Californis 31 Rorth Carolina
0S Colorado 32 Rorth Dakota
06 Connecticut 33 onito
07 Delawvare 34 Oklashoma
08 Plorida 3S Oregon
09 Georgia 36 Pennsylvania
10 Idaho 37 Rhode Island
11 Il14nois 38 South Carolina
12 Indiana 39 South Dakots
13 Iowa 40 Tennessees
14 Kansas 4] Texas
1S Kentucky 42 Ucah
—16 Louisians 43 Vermont
17 Maine 44 Virginia
18 Maryland 43 Vashington
19 Massachusetts 46 West Virginia
20 Michigan 47 Uiscounsin
21 Mianesota 48 Wyoming
22 Mississippi 49 Not Used
23 Missourt 50 Alsska
246 Montana 51 Havaii
25 Nebraska 66 Puerto Rico
26 Nevads 67 Virgin Islands
27 Nev Hampshire 91 Pacific Islands
STATION=-NUMBER Characters 3-6
Cooperative Station Number Range =
0001-9999.
DATA-CODE Character 7

Dasta Indicator Code

1 = Maxisus Mean Temperature

e Minisus Mean Temperature

e Average (Mean) Temperature

Hesting Degree Days

e Cooling Degree Days

6 = Precipitation (1951-80 Normals
only)

VN
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2641 41 MC COOK 26.30 98.2) 0. 1647

2642 W AL FURRIAS 21.13 98. 09 1.090)

264) 4l LARIDO NO 2 21.0 ©99.28 0.0213)

2644 ) KINGSVILLE 21.32 91.5) 1.0121

2645 4 ALICE 27.44 98.04 1.6090

2646 L1 CORPUS CHRISTI WSO R 21.46 971.30 1.7390

2607 L1 CORPUS CHRISTY . 21.48 971.24 1.6836

2648 W ENCINAL ) NW 20.05 99.22 0.8944

2649 h) PORT O CONNOR 28.26 96.26 71.9240

2650 L) BEEVILLE 5 NE 28.27 97.42 3.526)3

2651 L] COTULLA FAA AIRPORT 28.27 99.113 0.5928

2652 (A PORT LAVACA NO 2 28.18 96.18 8.0207

2653 .t GOL 1AD 20.40 971.24 h.01089

2654 LA OILLEY 28.40 99.10 1.5204

26%% (1 CRYSTAL CIlY 28.41% 99.50 0.3470

2656 L) MAJAGORDA 8O 2 20.42 95.58 9.001

2657 4 EAGLE PASS 26.42 100.29 0.2235

2658 (1) PALACIOS FAA AIRPORI 26.4) 96.15 9.8209

2659 " VICIORIA WSO R 28.51 96.55 $.0430

2660 L L) BAY CIT1Y WATERWORKS 28.5%9 95.58 9.3658

, 2661 &1 . POTELS 29.02 98.35 2.02N

2662 L) DAREVANG 2 SE 29.0) 96.1) 7.10%2

2663 40 ANGLETON 2 W 29.09 95.27 15.2626

206648 L) UVALDE 29.1) 99.46 1.1524

2665 L1 PIERCE 1 € 29.14 96.1) 9.1547

2666 L) NEW GULF : © 29.16 95.%5 8.4050

2667 L) NIXOoN 29.16 97.45 4.5626

2668 6 CHISUS BASIN 29.16 101.18 0.0000

2669 (3 GALVISION wWs0 R 29.18 94 .48 8.4185

2670 (1 YOANUM 29.18 97.09 5.7008

261" L1 OtL RIO WSO 29.22 100. 55 0.0497

2612 a1 WALLETTISVILLE 29.21 96.56 6.6609

2613 L SAN ANIONIO WSO A 29.32 98.208 3.73)9

2604 W) PRESIDIO 29.1) 1048.20 -~ 0.0000

] AR | Al 29.31 95. 30 11.052) )

2616 4 FLAIONIA 2 W 29.4) 97.08 1.4017

2617 L] 1 ULING 29.4) 91.40 6.60844

2678 u NCW BRAUNFLLS 29.42 98.07 6.0682

2619 4 BOLRNE 29.47 98.44 5.7313

2680 (1] SAN MARCOS - 29.%) 97.51 7.14884

2681 Wl PORT ARTIHUR WSO R 29.5%! 94.00 16. 1905

2682 ] ) NOUSION INCONT AP 29.%8 95.21 12.3027

2683 4 1 IBERTY 10.0} 94 .49 17.2%73

2604 L1 BLANCO 30.06 98.25 7.9951

3 2685 L) BRI NHAM 10.09 96.24 11,2405
: 2606 i FRIDLRICKSBURG 10.16 98.%2 3.0630
p 2607 LA " AUSTIN WSO R Jo.18 971.42 5.4840
: 2608 4 CONROL 0.9 95.217 14.9689
: 2609 (2 Al PINE 30.21Y 103.%0 0.0000
: 2690 L2 JUNCT 1O 10.30 99.47 1.6214
2691 41 SONORA 0. 34 100.39 0.8081

2692 Wi COILIGE STATION (AA AP 30.35 96.21 10.9234

269) 4t 1AYL OR 10.35% 91.24% 8.7022

2694 ~ MOUNT L OCKE 10.40 104.00 0.0615

2695 ul HUNTSVILLL 30.4) 95.3) 14.0649
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2 SOIL SURVEY

percent of the export tonnage of the Port of Houston is
agricultural commodities.

The Lyndon B. Johnson Space Center is located in the
southeastern part of Harris County, about 22 miles from

- downtown Houston. This complex was constructed in 1962

on a 1,640 acre site.

Transportation

Interstate Highway 10 and Interstate Highway 45 meet
in Houston, and in addition to a freeway system, Harris
County has an excellent network of state and farm-to-
market highways.

The Port of Houston, which in 1972 moved more than
69 million tons of cargo, is the third largest seaport in the
United States in total tonnage, according to official
statistics of the U.S. Corps of Engineers. The Houston
Ship Channel, a 50-mile inland waterway, connects
Houston with the sea lanes of the world. Most of the
channel has a minimum width of 400 feet and a depth of
40 feet.

More than 100 steamship lines offer regular service
between the Port of Houston and some 250 ports of the
world. Every year more than 4,000 ships call at Houston,
which has more than 100 wharves in operation.

Six major rail systems operate 14 lines of mainline
track radiating from the City of Houston, and two
switching lines serve the industrial areas and the Port of
Houston.

Natural Resources

Harris County has abundant supplies of minerals,
timber, farming soil, sea water, and fresh water. Qil and
gas furnish hydrocarbon compounds for refineries and
chemical-petrochemical industries. Forest products from
Harris County and surrounding counties support lumber-
ing, plywood production, furniture fabrication, and paper
milling. Salt and lime are also produced in the county.

The southeastern part of Harris County joins Galveston
Bay for an abundant supply of sea water. The county is
located atop a great underground water reservoir. A
recent study indicates that the water in storage in the un-
derground aquifer is sufficient for 250 years at a
withdrawal rate of 600 million gallons daily. A dam on the
San Jacinto River forms Lake Houston, which supplies
Houston with 130 million gallons of surface water per
day. '

Climate

The climate of Harris County is predominantly marine.
The terrain includes numerous small streams and bayous
which, together with the nearness to Galveston Bay,
favor the development of fogs. Prevailing winds are from
the southeast and south, except in January when frequent
high pressure areas bring invasions of polar air and
prevailing northerly winds.

Temperatures are moderated by the influence of winds
from the Gulf, which results in mild winters and relative-

ly cool summer nights. Another effect of the nearness of
the Gulf is abundant rainfall, except for rare extended
dry periods. Polar air penetrates the area frequently
enough to provide stimulating variability in the weather.
Table 1 gives data on temperature and precipitation.

The average number of days with minimum tempera-
tures of 32 degrees F. or lower is only about 7 per year
at Houston and 15 at the airport. Most freezing tempera-
tures last only a few hours because they are usually ac-
companied by clear skies.

Monthly rainfall is evenly distributed throughout the
year. Annual rainfall has varied from 72.86 inches in 1900
to 17.66 inches in 1917. About 75 percent of the years
have total precipitation between 30 and 60 inches.
Monthly precipitation has ranged from 17.64 inches to
only a trace. Because thundershowers are the main source
of rainfall, precipitation may vary substantially in dif-
ferent sections of Houston on a day-to-day basis.

About one-fourth of the days each year are clear. Oc-
tober has the most clear days. Cloudy days are relatively
frequent from November to May and partly cloudy days
are more frequent from June through September.
Sunshine averages near 60 percent of the possible amount
for the year ranging from 46 percent in winter to 69 per-
cent in summer. Snow is rare. However, in an occasional
year several inches will fall in January or February.

Heavy fog occurs on an average of 16 days a year, and
light fog occurs about 62 days a year.

Destructive windstorms are fairly infrequent, but both
thundersqualls and tropical storms occasionally pass
through the area.

The average date of the last temperature of 32 degrees
F. or lower in spring is March 2. The average date of the
first 32 degrees F. temperature in fall is November 28.
The average period from the last 32 degrees F. tempera-
ture in spring to the first in fall is 271 days.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are located, and
how they can be used. The soil scientists went into the
area knowing they likely would locate many soils they al-
ready knew something about and perhaps identify some
they had never seen before. They observed the steepness,
length, and shape of slopes, the size of streams and the
general pattern of drainage, the kinds of native plants or
crops, and many facts about the soils. They dug many
holes to expose soil profiles. A profile is the sequence of
natural layers, or horizons; in a soil; it extends from the
surface down into the parent material that has been
changed very little by leaching or by the action of plant
roots. .

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They clas-
sified and named the soils according to nationwide,
uniform procedures. The soil series and the soil phase are



range site, Edna soil; woodland suitability group 2w9;

Blackland woodland grazing group.

Bg—Bernard-Urban land complex. This is a nearly
level complex in broad metropolitan areas and rural areas
where the population is increasing. The areas are 40 to
several hundred acres in size. The slope is 0 to 1 percent
but averages 0.5 percent.

The Bernard soil makes up 30 to 80 percent of this
complex, and Urban land 10 to 70 percent. Other soils,
mainly Lake Charles, Addicks, Edna, and Clodine soils,
make up 10 to 20 percent. The areas are so intricately
mixed that it was not practical to separate them at the
mapping scale for this survey. Pimple mounds are com-
mon in a few undisturbed areas of Edna and Clodine
soils.

. The surface layer of the Bernard soil is friable, neutral,
very dark gray clay loam about 6 inches thick. The layer
below that is about 48 inches thick and consists of firm,
neutral, very dark gray clay in the upper part and very
firm, moderately alkaline, dark gray clay in the lower

The next layer is firm, moderately alkaline, gray
clay that has distinct yellowish brown mottles and a few
caleium carbonate concretions.

Urban land consists of soils that have been altered or
covered by buildings and other urban structures, making
classification impractical. Typical structures are single-
and multiple-unit dwellings, garages, sidewalks,
driveways, streets, schools, and churches. Also there are
shopping centers that are less than 40 acres in size, a few
single- and multiple-story office buildings, paved parking
lots, and industrial sites. Open spaces within developed
areas are commonly covered by 4 to 18 inches of clayey
fill material. Such areas generally are adjacent to major
thoroughfares, recessed streets, and larger commercial
buildings. There are some areas that are less than 10 per-
cent covered by buildings and other structures.

In_general, this mapping unit has severe limitations for
urban development. The major limitation is the high
_shrink-swell potential. Shrinking and swelling have caused
driveways, patios, brick walls and ceilings to crack, side-
walks and streets to buckle, and fences to shift, Corrosivi-
ty to uncoated steel pipes is high. Landscaping is difficult,
particularly in areas that have been compacted by
machinery. Where exposed, the soils are sticky when wet.
ghleds. soils are not suitable for use as septic tank filter

e .

Bn—Bissonnet very fine sandy loam. This is a nearly
level soil in irregularly shaped, timbered areas that have
smooth boundaries. The areas average 100 acres in size
but some are as large as 500 acres. The surface is plane
to slightly convex. The slope is 0 to 1 percent but
averages (.5 percent.

The surface layer is friable, very strongly acid, dark
grayish brown very fine sandy loam about 6 inches thick.
In 3 few places, where there are low circular pimple
mounds on the surface, the surface layer is slightly
thicker. The next layer is friable, very strongly acid,
brown and pale brown very fine sandy loam about 22
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inches thick. It tongues into the upper part of a layer that
is friable, very strongly acid, light brownish gray sandy
clay loam. The layer below that, extending to a depth of
70 inches, is firm, very strongly acid, gray clay loam in
the upper 10 inches and firm, mildly alkaline, light gray
clay loam in the lower 28 inches.

Included with this soil in mapping are small areas of
Aldine, Atasco, Hockley, Segno, Wockley, and Ozan soils.
These soils make up less than 15 percent of any mapped
area.

This soil is used mainly for timber production and
woodland grazing. Native vegetation is chiefly pine, hard-
woods, sedge, beaked panicum, and little bluestem. A few
small open areas are used for pasture and cultivated
crops. .

This soil is somewhat poorly drained. Surface runoff is
slow, and the erosion hazard is slight. The available water
capacity is high, and permeability is slow. During some
wet seasons this soil has a perched water table, and the
lower layers are saturated for 1 to 4 months.

Fertilization, liming, and careful management are
needed for crops and pasture. Capability unit IIIw-1; rice
group 2; pastureland and hayland group 8A; woodland
suitability group 2w8; Flatwoods woodland grazing group.

Bo—Boy loamy fine sand. This soil is nearly level to
gently sloping in areas along low terraces of natural
drainageways. The areas are oblong and irregular and
average 150 acres, but some are 700 acres in size. The
surface is plane to slightly depressed or concave. The
slope ranges from 0 to 2 percent but averages about 1
percent. :

The surface layer is very friable, slightly acid, dark

gray loamy fine sand in the upper 5 inches and very fria-
ble, strongly acid, grayish brown fine sand in the lower 4
inches. The layer below that is loose, medium acid, fine
sand and extends to a depth of 56 inches. It is light yel-
lowish brown in the upper part and very pale brown in
the lower part. The next layer, extending to a depth of 75
inches, is friable, very strongly acid, light brownish gray
sandy clay loam that has mottles of strong brown and red
and is about 10 percent plinthite.
" Included with this soil in mapping are areas of other
soils that make up less than 15 percent of any mapped
area. These include small areas of Kenney soils, small
areas of Ozan soils in slight depressions, Hockley or
Segno soils that are slightly higher on the landscape, and
Voss soils that are slightly lower on the landscape.

This soil is used mainly for timber and woodland graz-
ing. Native vegetation is loblolly pine, shortleaf pine,
sweetgum, and southern red oak and an understory of
sweetbay, American beautyberry, greenbriar, longleaf
uniola, bull nettle, little bluestem, and blackberry vine. A
few cleared areas are planted to Coastal bermudagrass,
Pensacola bahiagrass, and weeping lovegrass.

This soil is somewhat poorly drained. In wet seasons,
the layer that has plinthite and the material just above it
are saturated for 2 to 4 months. There is no runoff in
some places, and it is very slow in others. Internal
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films; vertical streaks of uncoated fine sand and silt 2 millimeters
thick between prism faces; very strongly acid; gradual wavy boun-
da

822tg—ry33 to 43 inches; gray (10YR 6/1) clay, light gray (10YR 7/1) dry;
common fine and medium distinct yellowish brown (10YR 5/8) mot-
tles and common fine prominent red mottles; weak coarse prismatic
structure parting to moderate fine angular blocky; extremely hard,
firm, sticky and plastic; patchy clay films; uncoated fine sand and
silt coatings on faces of prisms; strongly acid; diffuse wavy bounda-

ry.

B23tg—43 to 60 inches; gray (10YR 6/1) clay, light gray (10YR 7/1) dry;
common fine prominent red mottles and few fine distinct yellowish
brown mottles; weak fine angular blocky structure; extremely hard,
firm, sticky and plastic; patchy clay films; medium acid.

The Ap horizon is 3 to 8 inches thick. It is very dark grayish brown,
dark grayish brown, grayish brown, dark brown, or brown. It is strongly
acid through slightly acid. The A&B horizon is brown, pale brown, very
pale brown, yellowish brown, or light yellowish brown. Mottles are
strong brown or yellowish brown. The A&B horizon is sandy loam, fine
sandy loam, or very fine sandy loam. It is strongly acid through slightly
acid. The B&A horizon is yellowish brown, light yellowish brown, or

_brownish yellow. Mottles are red, yellowish red, strong brown, light

brownish gray, or light gray. The B&A horizon is clay loam, silty clay
loam, or sandy clay loam. It is very strongly acid through medium acid.
The B2t horizon is clay loam, silty clay loam, sandy clay, or clay. It is
very strongly acid through medium acid. The matrix in the upper part
of the B2t horizon is strong brown, yellowish brown, or brownish yellow.
It contains mottles of red, gray, light brownish gray, or light gray. The

-matrix in the lower part of the B2t horizon is gray, light brownish gray,

or light gray. Mottles are red, strong brown, yellowish brown, or
brownish yellow. In a few places horizons below a depth of 50 inches
contain a few pitted calcium carbonate concretions.

Beaumont Series

The Beaumont series consists of deep, acid, nearly
level, clayey soils on upland prairies. These soils formed
in thick beds of alkaline marine clay.

Undisturbed areas of these soils have gilgai mlcrorehef
in which the microknolls are 6 to 12 inches higher than
the microdepressions. When these soils are dry they have
deep, wide cracks that extend to the surface. During rain-
storms, water enters the cracks rapidly. When the soils
are wet and the cracks are closed, water moves very
slowly into the soil. Beaumont soils are poorly drained.
Surface runoff and internal drainage are very slow.
Permeability is very slow, and the available water capaci-
ty is high.

Some of these soils are used for rice and pasture
plants. Pine and hardwood trees have encroached in a few
areas. Some areas are covered by buildings and other
urban structures.

Representative profile of Beaumont clay, in pasture, in
the center of a microdepression, from the intersection of
Red Bluff Road and Bay Area Boulevard (about 4 miles
northeast of Clear Lake City), 1.0 mile northwest along
Red Bluff Road, 1.35 miles north on the service road
along the east side of Big Island Slough to the intersec-
tion with a pipeline, 0.3 mile east along the pipeline, and
100 feet south:

Al11—0 to 9 inches; dark gray (10YR 4/1) clay, gray (10YR 5/1) dry;
common fine and medium distinct mottles of dark reddish brown
(5YR 3/3); reddish brown (5YR 4/4) stains along root channels and
on ped faces; moderate medium angular blocky structure; very

hard, very firm, very sticky and plastic; many fine roots; common
pressure faces; common black masses of partly decomposed organic
matter; few shotlike iron-manganese concretions; very strongly
acid; clear smooth boundary.

A12—9 to 21 inches; gray (10YR 5/1) clay, gray (10YR 6/1) dry; common
fine and medium distinct dark brown (7.5YR 4/4) stains along root
channels and on ped faces; moderate medium angular blocky struc-
ture; extremely hard, very firm, very sticky and plastic; common
fine roots; many shiny pressure faces; few worm casts; few black
organic stains; few fine iron-mangenese concretions; very strongly
acid; gradual wavy boundary.

AClg—21 to 43 inches; gray (10YR 6/1) clay, light gray (10YR 7/1) dry;
many fine and medium distinct mottles of dark brown (7.5YR 4/4);
many ped faces coated with gray (10YR 5/1) clay; distinct paral-.
lelepipeds parting to moderate fine and medium angular blocky
structure; extremely hard, very firm, very sticky and plastic; few
fine roots; common coarse intersecting slickensides; many shiny
pressure faces; dark brown stains along root channels; few fine
iron-manganese concretions; common cracks 3 to 4 centimeters wide
filled with gray (10YR 5/1) clayey material; very strongly acid; dif-
fuse wavy boundary.

AC2g—43 to 59 inches; gray (10YR 6/1) clay, light gray (10YR 7/1) dry;
common fine distinct mottles of dark yellowish brown; distinct
parallelepipeds parting to moderate fine and medium angular blocky
structure; extremely hard, very firm, very sticky and plastic; com-
mon coarse intersecting slickensides; common shiny pressure faces;
few fine iron-manganese concretions; strongly acid; gradual wavy
boundary.

Cg—59 to 73 inches; grayish brown (25Y 5/2) clay, light brownish gray
(25Y 6/2) dry; common fine faint mottles of light olive brown and
few fine distinct mottles of strong brown; weak coarse angular
blocky structure; extremely hard, very firm, very stxcky and plastic;
tew slickensides; neutral.

The A horizon is 10 to 25 inches thick. It is very dark gray, dark gray,
or gray. Mottles are dark reddish brown, reddish brown, dark brown,
yellowish brown, or light olive brown. The A horizon is very strongly
acid through slightly acid. The ACg horizon is dark gray, gray, or light
gray. Mottles are reddish brown, dark brown, dark yellowish brown,
strong brown, yellowish brown, or brownish yellow. The ACg horizon is
clay or silty clay. It is very strongly acid through medium acid. The Cg
horizon is gray, light gray, grayish brown, or light brownish gray. Mot-
tles are yellow or brown. The Cg horizon is clay or silty clay. It is
strongly acid through mildly alkaline. In a few places calcium carbonate
concretions are below a depth of 65 inches.

Bernard Series

The Bernard series consists of deep, neutral, nearly
level to gently sloping, loamy soils on upland prairies.
These soils have a loamy surface layer about 6 inches
thick underlain by clayey lower layers (fig. 7). They
formed in clayey unconsolidated sediments.

These soils are somewhat poorly drained. Surface ru-
noff is very slow. Internal drainage is slow to very slow.
Permeability is very slow, and the available water capaci-
ty is high.

These soils are used mainly for row crops, improved
pasture, and native pasture. A large area is covered by
buildings and other urban structures.

Representative profile of Bernard clay loam, in a field,
from intersection of Cook Road and Alief Road in Alief,
1.11 miles west along Alief Road, 0.96 mile south on
Synott Road, and 80 feet west:

Ap—0 to 6 inches; very dark gray (10YR 3/1) clay loam, dark gray
(10YR 4/1) dry; moderate medium granular structure: very hard,
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friable; many fine roots; common fine pores; common worm casts;
few shotlike iron-manganese concretions; neutral; clear smooth
boundary.

Blg—6 to 18 inches; very dark gray (10YR 3/1) clay, dark gray (10YR
4/1) dry; moderate medium subangular blocky structure; very hard,
firm; common fine roots; commeon fine pores; patchy clay films; few
shotlike iron-manganese concretions; neutral; gradual wavy bounda-

ry.

Bmgy_ls to 34 inches; very dark gray (10YR 3/1) clay, dark gray
(10YR 4/1) dry; moderate medium and coarse blocky structure; few
slickensides that do not intersect; extremely hard, very firm, sticky
and plastic; few very fine pores; clay films on ped surfaces; few
shotlike iron-manganese concretions; mildly alkaline; noncalcareous
in matrix; diffuse wavy boundary.

B22tg—34 to 54 inches; dark gray (10YR 4/1) clay, gray (10YR 5/1) dry;
few fine distinct yellowish brown mottles mainly surrounding iron-
manganese and calcium carbonate concretions; weak coarse blocky
structure; a few slickensides that do not intersect; extremely hard,
very firm, sticky and plastic; few patchy clay films; few shotlike
iron-manganese concretions; few irregularly shaped calcium car-
bonate concretions that have pitted surfaces and that are mainly
less than 1 centimeter in size; moderately alkaline; noncalcareous in
matrix; gradual wavy boundary.

B3g—54 to 65 inches; gray (5Y 5/1) clay, light gray (5Y 6/1) dry; com-
mon vertical streaks of dark gray (10YR 4/1) and few fine distinct
yellowish brown and strong brown mottles; massive; very hard,

" firm, sticky and plastic; few shotlike iron-manganese concretions;
about 5 to 7 percent calcium carbonate concretions less than 3 cen-
timeters in size that are irregularly shaped and have pitted sur-
faces; moderately alkaline, noncalcareous in matrix.

The Ap horizon is 3 to 8 inches thick. It is black, very dark gray or
very dark grayish brown and is slightly acid through moderately al-
kaline. The Blg horizon is the same color as the A horizon. It is clay,
clay loam, or silty clay loam that is more than 35 percent clay. It is
neutral through moderately alkaline. The B2tg horizon is black, very
dark gray, dark gray, gray, very dark grayish brown, dark olive gray,
dark grayish brown, olive gray, or grayish brown. It has mottles of yel-
low or brown. It is clay or silty clay, and is mildly alkaline through
moderately alkaline. The B3g horizon is gray, light gray, grayish brown,
light brownish gray, olive gray, or light olive gray. It is mottled with
yellow, brown, or olive in most places. It is clay, clay loam, or silty clay
loam.

Bissonnet Series

The Bissonnet series consists of deep, nearly level,
loamy soils on forested uplands. The loamy upper layers
of these soils tongue into the more clayey lower layers
(fig. 8). These soils formed in thick beds of unconsolidated
clay and clay loam sediments.

These soils are somewhat poorly drained. During some
wet seasons, they have a perched water table and the
lower layers are saturated for 1 to 4 months. Surface ru-
noff and permeability are slow and the available water
capacity is high.

Most of these soils are in pine and hardwood trees.
Woodland grazing is the main use. A few areas have been
cleared and are used for improved pasture and cultivated
crops.

Representative profile of Bissonnet very fine sandy
loam, in timber, from the intersection of Farm Roads
1960 and 2100 in Huffman, 3.4 miles south along Farm

Road 2100, 1.72 miles west on Indian Shores Road and
400 feet south

A1-0 to 6 inches; dark grayish brown (10YR 4/2) very fine sandy loam,
grayish brown (10YR 5/2) dry; weak fine granular structure;
slightly hard, friable; few fine roots; common fine pores; common
worm casts; very strongly acid; clear wavy boundary.

A21—6 to 24 inches; brown (10YR 5/3) very fine sandy loam, very pale
brown (10YR 7/3) dry; few fine faint yellowtsh brown mottles and
strong brown stains; many sand and silt grains are uncoated; weak
fine granular structure; slightly hard, friable; few fine roots; few
fine pores; few worm casts; very strongly acid; clear wavy bounda-
ry.

A22—24 to 28 inches; pale brown (10YR 6/3) very fine sandy loam, very
pale brown (10YR 7/3) dry; few fine faint yellowish brown mottles;
many sand and silt grains are uncoated; weak fine granular strue-
ture; slightly hard, friable; few fine roots; few fine pores; few worm
casts; very strongly acid; clear smooth boundary.

B&A—28 to 32 inches; light brownish gray (10YR 6/2) sandy clay loam,
light gray (10YR 7/2) dry; common fine distinct mottles of yellowish
brown, strong brown, and red; 15 to 30 percent light gray (10YR
7/2) very fine sandy loam surrounding isolated bodies of more
clayey Bt material; weak medium subangular blocky structure;
hard, friable; few fine roots; few fine pores, some lined with clay;
reddish stains in old root channels; few clay films on surfaces of
some peds; few black concretions; many uncoated sand grains; very
strongly acid; clear irregular boundary.

B21tg—32 to 42 inches; gray (10YR 6/1) clay loam, light gray (10YR 7/1)
dry; common medium prominent red (25YR 4/6) mottles and com-
mon fine distinct yellowish brown (10YR 5/6) mottles; moderate
coarse prismatic structure parting to moderate medium subangular
blocky; very hard, firm; few fine roots; few fine pores; discontinu-
ous clay films on faces of peds; some ped surfaces covered with un-
coated fine sand and silt grains; very strongly acid; gradual bounda-

ry. -

B22tg—42 to 70 inches; gray (10YR 6/1) clay loam, light gray (10YR 7/1)
dry; common medium distinct yellowish brown (10YR 5/6) mottles
and few fine prominent red mottles; moderate coarse prismatic
structure parting to moderate medium subangular blocky; very
hard, firm; discontinuous clay films on faces of peds; some surfaces
of peds covered with uncoated fine sand and silt grains; some or-
ganic staining on faces of prisms; mildly alkaline in lower part of
horizon; noncalcareous.

The A horizon is 20 to 40 inches thick. It is very strongly acid through
medium acid. The Al horizon is dark gray, dark grayish brown, gray,
grayish brown, or brown. The A2 horizon is grayish brown, brown, light
brownish gray, pale brown, or light yellowish brown. Some profiles have
mottles of strong brown, brownish yellow, or yellowish brown in the A2
horizon. The B&A horizon is light brownish gray, pale brown, brown,
yellowish brown, or light yellowish brown. It is sandy clay loam, loam, or
silty loam. The B&A horizon has mottles of strong brown, yellowish
brown, or red. It is very strongly acid through medium acid. The B2t
horizon is gray, light brownish gray, or light gray. Mottles are brownish
yellow, yellowish brown, strong brown, or red. The B2t horizon is clay
loam, sandy clay loam, or silty clay loam. It is very ‘strongly acid
through slightly acid in the upper part. It ranges to mildly alkaline in
the lower part in some places.

Boy series

The Boy series consists of deep, acid, nearly level to
gently sloping, sandy soils in forest. These soils formed in
unconsolidated beds of sand, loamy sand, and loam.

These soils are somewhat poorly drained. During wet
periods they are saturated for 2 to 4 months in the layer
containing plinthite and the soil just above it. Surface ru-
noff is very slow, and in places it is not a hazard at all.
Internal drainage and permeability are rapid above the
layer containing plinthite, and permeability is moderately
slow in the layer containing plmthlte The available water
capacity is low.
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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RECORD OF COMMUNICATION

TYPE: Outgoing Phone Call DATE: 5-11-92 TIME: 3:05 p.m

TO:  Ms.Katahlie FROM: Kevin Jaynes 7’% -
City of Houston - Site Manager 7
Water Engineering Department ICF Technology Incorporated
(713)-247-1000 , 214-979-3900

SUBJECT: West Houston Ground Water Wells

SUMMARY OF COMMUNICATION:

Ms. Katahlie explained that the Houston system is a blended system with 216 wells and surface
water. The system serves those within the city limits, total population of the City of Houston.
They do not figure the number of connections per well since each well is pumped to a water tank
and then sent to distribution as needed.
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RECORD OF COMMUNICATION

TYPE: Incoming Phone Call DATE: 5-8-92 TIME: 2:45p.m.
TO: Kevin Jaynes/f%/v FROM: Charles Leideigh
Site Manager Harris County
ICF Technology Incorporated Engineering Division
214-979-3900 713-620-6860

SUBJECT: West Houston Water

SUMMARY OF COMMUNICATION:

Mr. Leideigh returned my call. Mr. Leideigh stated that west Houston, within the city limits and
outside of 610 Loop, was on 100% well water; inside the Loop is on surface water from Lake
Houston.

" H.C.MUP#57 was not listed. The well #226 on map at Harwin Drive and Willcrest is actually a
City of Houston well. _

The well has been tested for Arsenic because Crystal Chemical, a NPL site is located nearby.
Other private wells nearby have been closed and used as monitor wells for Crystal Chemical.
This system for City of Houston is technically blended but is not actually blended. The system
is set up as a blended system but the surface water never reaches the areas outside of the 610
Loop.

Mr. Leideigh suggested | call the City of Houston Water Quality Branch at 713-880-2444.

Also, Memorial Villages has their own separate water system serving over 10,000 people. Their
number is 713-465-8318. Mike Montgomery is the manager.



PA-SCORE
REFERENCE 8



TYPE: Phone Call ' DATE: 11/30/89 TIME: 2:20 p.m.

TO: Kay Hodges FROM: Luis Vega
Chamber of Commerce FIT Biologist
Houston, TX ICF Technology, Inc.
(713)-651-1313 Dallas, TX

(214)-744-1641

SUBJECT:
Population Density of the Houston/Harris County, TX Area

SUMMARY OF COMMUNICATION:

In a phone call with Kay Hodges of the Houston- Chamber of Commerce, the following.
information was given:

The population of Houston, Harris County, TX in the consolidated metropolitan statistical
area is 3,580,000. This includes the surrounding counties and incorporated limits
covering an area of 7,422.38 square miles. :
The population of Harris County only is 2,740,900.
The bopulation of Houston, Harris County, TX in the principle metropolitan statistical area
is 3,182,900, and covers an area of 5,435.48 square miles. The number of households
in Houston is 1,196,700, which gives an average population per househoid of 2.66.
NOTE: The above information is based on the 1980 Census information.
CONCLUSIONS:

Using the data for the principle metropolitan statistical area, the population density for the
Houston, Harris County, TX area is calculated as 586 persons per square mile.

3,182,900 divided by 5,435.48 square miles = 585.85 persons/square mile (586 persons).
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Table 1.--Records of ¥ells in Harris County

Water Levels and Drawdown : Reported water levels given in feet, weasured water levels given in feet.

Use of Water : H, domestic; 1, frrigation; N, industrial; P, public supply, R, recreational; T, institution;
U, unused.

Mater-Bearing Unit : CHCT, Cnicot aquifer, EVGL, Evangeline aquifer; JSPR, Jasper aquifer.

Type of Data Availadle ¢ C, caliper log; D, drillers’ log (see table 2); E, electric log; I, induction log; J, yamna-ray;

L, lateral log; M, microlateral log; N, neutron 1og9; Q, chemical analysis (see table 4);
S, sonic log; W, water-level measurements (see table 3).

Water Tevel
Deptn  Diameter Screen Water- Altitude “Below Date of Use DOischarge Type
Well Owner Driller Date of well of well Cength Depth bearing of land land measurement  of (gallons Orawdown of data
' completed (feet) (inches) (feet) interval it surface -surface water per (feet) available
{feet) datun atnute)
{feet) (feet)
LJ-60-52-808 -Champion Land Bussell and Son, Inc. 1980 30 6,4 W 330 - 360 EVGL 176 78.00  U4/23/1980 P -- - 1]
L3-60-52-901 Northwest Harris County Lanford Drilling Co., 1982 880 16,10 340 530 - 870 EVGL 160 191.48  03/22/1983 P 800 162.00 D,E,Q
N.U.D. 19, Mell Mo. 2 Inc. )
LJ-60-57-908 Lindsey, C.M., Well No. 3 Layne-Texas Co. 1982 910 18,12 350 200 - 900 EVGL 234 147.00 03/06/1982 1 3,046 80.00 0,1
LJ-60-58-508 Boy's Country Pomykal Drilling Co. 1979 355 6 36 319 - 35§ EVGL 210 137.00 u6/ /1979 H 600 - 0
LJ-60-58-603 6Girl's Country Pomykal Orilling Co. 1980 328 6,4 4 - 284 - 328 EVGL 225 117.00 11/03/1980 . H 100 .- 0
LJ-60-59-323 City of Tomball Alsay-Pippin Cor_p. 1979 451 16,10 142 222 - 444 (élvl‘.GTL. 195 75.20 10/21/1980 4 503 25.00 0.t
LJ-60-59-901 Lance, Steve Bufkin Water Well 1983 265 5,2 20 245 - 268 CHCT 163 90.00  U5/05/1983 ¢ 100 - [}
& LJ-60-60-307 Five Oaks Subdivision, 0'Day Drilling Co., 1981 3u6 6,4 30 356 - 386 - CHCT 145 113.00 11/02/1981 P 250 - bl
' Mell do. 1 Inc.
LJ-60-60-308 Five Oaks Subdivision, 0'Oay Drilling Co., 1981 385 6,4 30 355 - 385 CHCT 145 113.00  11/10/1981 P 300 - )]
Well No. 2 Inc. .
LJ-60-60-504 Glenloch Farms, Well No. 3 Raymond Water Wells 1979 363 6,4 37 296 - 363 CHeT 146 115.00 10/20/1979 1 -- -- 0
LJ-60-60-603 Klein 1.S.D. Bussell and Son, Inc. 1980 s02 8,6 60 372 - 502 (E:t&‘, 141 146.00 05/08/1980 P 480 63.00 0
|
LJ-60-60-809 Charterwood M.U.D., Layne-Texas Co. 1980 680 20,14 137 427 - 617 CHCTY, 135 200.00 07/28/1980 P 1,012 55.00 E.Q
Well No. 2 : EVeL
LJ-60-60-810 Louletu North P.U.D., Layne-iestern Co., Inc. 1984 1,210 20,14,12 190 623 -1,200 EveL 138 309.00 07/ /1984 4 1,529 95.00 )}
Well No. 1 '
LJ-60-60-914 Bilma P.U.D., Well No. 1 Layne-Texas Co. 1981 1,118 16,10 210 690 -1,100 - EVGL 120 252.00 06/24/1981 P 1,022 §5.00 0,£,Q
L)-60-60-915 Hnn‘-ls Cour;!t\y M.U.D. 24, Layne-Texas Co. 1982 1,105 16,10 170 830 -1,090 EVGL 135 266.00  12/09/1982 4 1,040 69.60 D,E,L,Q
Well dNo. : .
LJ-60-61-409 Brid?estone M.U.D., Water Resources of 1980 632 20,14,12 200 280 - 622 CHeT, 140 169.00  08/04/1980 4 1,000 §5.00 0,Q
Well Mo. 2 Texas EVGL
LJ-60-61-719 H:r:‘lls Coulllty N.U.0. 211, Lanford Drilling Co., 1982 814 16,12 374 440 - 814 CHCT, 112 228.00 10/12/1982 P 1,212 113.00 b,E,Q
ell No. Inc. EVGL



Table 1.--Records of Wells in Harris County--Continued

Water Tevel
Depth  Diameter Screen Water- Al titude Date o Jdse  Discharge Type
Well Ower Driller Date of well of well engt p bearing of land land measurement  of (gallons Drawdown of data
. completed (feet) ({inches) (feet) interval unit  surface surface watar per (feet) available
(feet) ’ datun minute)
: (feet) {feet)
LJ-65-11-806 Longhorn Town U.D., Well Layne-Texas Co. 1933 1,395 16,10 210 860 -1,380 EVGL 101 270.00 05/07/1983 P 1,001 54.00 0,1,Q
No. 1
LJ-65-11-916 Harris County M.U.D. 21, Layne-Texas Co. 1981 1,170 18,12 255 668 -1,150 EVGL 96 340.00  10/12/1981 4 1,500 83.00 0,Q,¥
Well No. 1
LJ-65-11-917 Memorial West U.D., Well Al say-Texas Corp. 1983 1,288 24,18 .- 636 - 998 EVGL 98 282.30  05/26/1983 P 2,000 107.70 0,I,Q
’ No. 2
LJ-65-11-918 Harris County M.U.D. 175, Alsay-Texas Corp. 1983 1,316  24,18,14 422 550 -1,152 EVGL 91 280.00  10/17/1983 ¢ 2,000 82.94 0,1,Q
Phase One ’
LJ-65-12-109 Horsepen Bayou N.U.0., Al say-Pippin Corp. 1380 1,146 16,10 280 696 -1,136 EVGL 113 271.00 03/11/1980 P 1,000 62.00 D,E
dell No. 1
LJ-65-12-519 City of Houston, Katy- Layne-Texas Co. 1979 1,200  24,18,14 290 634 -1,184 EVGL 102 343.00  01/04/1980 ¢ 2,539 86.00 D,E,Q,W
Addicks, Well No. 10 '
LJ-65-12-520 City of Houston, Katy- Layne-Texas Co. 1980 1,530 24,18,14 345 833 -1,512 EVGL 103 .7 06/11/1980 4 2,513 119.00 0.E,Q,u
N Addicks, Mell No. 9 .
LJ-65-12-626 Spring Branch 1.5.0. “ToE.. - - 560 6,4 - - CHCT 80 239.00 10/14/1963 P - -- -
> LJ-65-12-730 City of Houston, Katy- Alsay-Texas Corp. 1983 1,712 24,18,14 575 685 -1,692 EVGL 85 358.45  01/17/1984 4 2,500 103.00 0,1,Q,W
! Mdicks, Well No. 11 -
LJ-65-12-731 Harris County M.U.D. 223, Layne-Texas Co. 1983 1,190 24,18 328 §17 -1,170 CHCT, 87 295.00 11/07 /1983 P 1,918 91.00 0,Q
Mell No. 1 EVGL
LJ-65-12-817 C;t\y of Houston, District Layne-Western Co., Inc. 1979 967 18,12 224 597 - 957 EVGL 80 260.00  05/01/1979 ¢ 1,557 130.00 D,E,W
1, Well No. 3 !
l LJ765-12-939 : Memorial Vﬂlg‘es ::u;- Layne-Western Co., Inc. 1981 1,620 20,12 301 810:+1,6104  EVGL 74 420.00 04/ /1981 p. 2,089 100.00 D
LJ-65-13-322 City of lbuston. Heights, Layne-Texas Co. 1981 1,675  24,18,14 468 682 -1,665 EV6L 78 395.00  05/26/1981 P . 2,513 73.00 0,E,Q,¥
Well No. 15-A
LJ-65-13-626 City of Houston, Heights, Layne-Western Co., Inc. 1982 1,455  24,18,14 419 665 -1,440 EVGL 68 400.00 v6/ /1982 P 2,000 §6.00 D, MW
Wall No. 6
LJ-65-13-627 Cit]v of Houston, Heights, Layne-Western Co., Inc. 1979 1,465 24,18,14 424 702 -1,454 EVGL 69 360.00 11/30/1981 4 2,100 68.00 --
Well No. 7-A
l LJ<656-13-748 H:n.l‘s‘tm ?try Clubs Layne-Texas Co. 1980 1,197 20,14,10 14§ 95§:-1,185 . EVGL 65 385.00  12/09/1960 1 1,200 40.00 D,E,Q
[
! LJ-65-13-749 Memoria) _!_l_lhges lla‘rn Alsay-Texas Corp. 1983 1,526 20,14 380 785:.-4,506 EVGL n 392.40 02/10/1984 4 2,006 §3.00 0,1,M,Q
LJ-65-14-732 National Vinegar Company Hildebrandt Well 1968 506 4 20 486 - 506 CHCT 50 200.00°  07/20/1968 N -- - -

Service



Table 1.--Records of Wells in Harris County--Continued

Water Tevel
Depth  Diameter Screen Water- Altitude “Below eo Use Discharge Type
Well Owner Driller Date of well of well Cength Depth bearing of land land  measurement of (gallons Drawdown of data
completed (feet) (inches) (feet) interval unit surface surface water per (feet) available
(feet) datum minute)
(feet) (feet)
LJ-65-20-225 City of Houston, District Layne-Western Co., Inc. 1972 1,356 18,12 200 1,054 -1,350 EVGL 80 364.00 08/01/1978 P 1,500 80.00 D,E,Q,M
71, Well No. 1
LJ-65-20-226 Harris County M. U.Q.g 155 Layne-Western Co., Inc. 1979 1,610 20,12 287 1,144 -1,600 - EveL 80 - -- [ -- .- D,Q
Y F ey ' :
1J-65-20-323 Cornelius Murseries,”1n5. Raymond Water Wells 1983 295 5,2 30 250 - 290 CHCT: 70 180.00  06/16/1983 C. 32 15.00 D
2K
LJ-65-20-415 Bissonnet M.U.D., Water Layne-Texas Co. 1983 1,525 20,14 325 1,059 -1,510 EVGL 89 345.00 08/30/1983 P 2,611 84.00 0,1,Q
Plant 2, Well . 1 . .
LJ-65-20-628 womv HoSpY y Layne-Western Co., Inc. 1982 1,240 16,10 -- 735:-1,285 “ pye 72 348.00  02/25/1982 P 1,016 31.00 0
L RS
LJ:@-ZO—QQ.. Clty of Ihuito Al say-Texas Corp. 1981 1,550 24,18,14 324 920.-1,530¢ g_v_a‘-‘.- 70 393.31 09/25/1981 P. 2,000 79.00 0,E,Q
| S Q_,,M_"
LJ-65-20-912 Southwest Harris County Layne-Texas Co. 1980 172 10,6 115 8§50 - 760 CHCT, 65 262.00 06/02/1980 P 542 38.00 0,£,Q
M.U.D. 1, Well No. } EVGL .
LJ-65-21-147 Texaco, Inc. Raymond Water Wells 1981 475 6,4 30 438 - 468 CHCT 60 250.00 03/05/1981 N 96 2.00 0
LJ-65-21-148 City of Houston, South: Layne-Texas Co. 1981 1,506  24,18,14 425 699 -1,490:  EyaL:, 64 392.00  05/05/1981 P 2,513 100.00  D,E,)
west, . Mell Mo. 3-A2 Ml '
'E] LJ-65-21-149 City of Houston, South- Al say-Texas Corp. " 1982 1,518 24,18,14 501 690:-1,498;  Evey, 69 416.00  06/06/1982 [ 2,000 32.00 D,E.Q,W
: west, Well Mo, 4AIZ M)
LJ-65-21-150 City_ of Houston, ., South- Layne-Texas Co. 1982 646 24,18 238 330.- 6313 _I;M_t;‘l 64 260.00 04/28/1982 P 1,560 141.00 D,E.Q,w
wit] .““,h ,3158 L Z2ML -
LJ-65-21-226 Harris-Galveston Coastal Layne-Texas Co. 1980 2,358 S 20 2,316 -2,336 EVGL 64 302.95  03/12/1980 U - -- E,1,J,N,
Subsidence District, ' S,
Southwest, Well No. 1
LJ-65-21.227 Harris-Galveston mast:al Layne-Western Co., Inc. 1980 1,433 4,2 10 1,418 -1,428 EVGL 64 411.15 04/05/1980 1} - - 0,Q,uW
Subsidence District,
Southwest, Well No. 3
LJ-65-21-228 Harris-Galveston Coastal Layne-Western Co., Inc, 1980 253 4,2 10 238 - 248 CHCT 64 177.67 04/09/1980 u -- -- 9,Q,W
Swsidence District,
Southwest, Well No. §
LJ-65-21-229 Harris-Galveston Coastal Layne-Western Co., Inc, 1980 627 4,2 10 612 - 622 CHCT 64 314.21 05/06/1980 U -- -- 9.Q,W
Subsidence District,
Southwest, Well Wo. 4
LJ-65-21-230 Harris-Galveston Coasta) Layne-Western Co., Inc. 1980 1,943 4,2 10 1,928 -1,938 EVGL 64 383.72 04/15/1980 u -- .- 9,Q,w
Subsidence District,
Southwest, Well No. 2
LJ-65-21-231 City of Mest University Layne-Western Co., Inc. 1980 1,360 20,12 264 780 -1,295 EVGL 58 380.00 04/ /1980 P 1,560 47 D
No. 7

Place, ell




Table 2.--Drillers' logs of wells in Harris County--Continued

Well LJ-65-12-817

(feet)

Owner: City of Houston, Water Control and

Improvement District 71
Driller: Layne-Western Co., Inc.

Clay, sandy
Sand

Clay

Sand

Clay

Sand

Clay

Sand

Clay

Sand

Clay

Sand

Clay

Sand

Clay

Sand and rock
Clay

Sand and rock
Clay

Sand

Clay

Sand and rock
Clay

Sand and rock
Clay

Sand and rock
Clay

Sand

Clay

Sand and rock

23
19
10

12
43
24

75
30
40
20
47

82

12

21

14

18

15

85

64

23

42

52

61

73
116
140
146
155
168
233
263
303
323
370
3718
457
469
490
497
511
813
531
536
545
560
645
650
714
719

Thickness Oepth
{feet)

-103-

Well LJ-65-12-817--Continued

Clay

Sand and rock

Clay

Sand and rock

Clay

Sand and hard rock
Clay

Wel 1~ L3-655122939 Smi

Owner: Memorial Villages Water Authority,

Well No. §

Oriller: Layne-Western Co., Inc.

Unrecorded

Qay

Clay, sandy

Qay

Sand

Clay

Sand

Clay, sandy

Clay and ‘sandy streaks
Clay

Clay, sandy

Clay and sandy streaks

-Sand and clay streaks

Clay, hard and shale
Sand

Qay

Sand

Shale

Sand

Clay and sand streaks
Sand with clay streaks
Sand ' ‘

11
12
28
17
23
76
85

40

13
18
15
3l
10
21
15

23
62
17

20
17
20

14
39

Thickness Depth

(feet) (feet)

730
742
770
787
810
886
9N

40

49

62

80

95
126
136
157
172
180
185
208
270
287
292
312
329
349
358
37
411
420




Table 2.--Orillers’ 1ogs of wells in Harris County--Continued

Well LJ-65-12=939:Continued-+3)1\\

Clay and sand streaks

" sand and clay streaks

Clay

Sand and clay streaks
Sand

Clay

Sand

Clay

Sand

Clay

Sand

Clay

Sand

Clay

Sand and clay streaks
Clay

Clay and sand streaks
Sand

Clay

Sand

Clay

Shale, hard

Sand

Clay

Sand

Clay

Sand

Clay and sand streaks
Clay

Sand and clay

Sand

Clay

Thickness Depth

(feet) (feet)
10 430
18 448
10 458
8 466
22 488
7 495
30 525
40 565
31 596
9 605
15 620
45 665
20 685
20 705
25 730
25 755
15 770

(-
(=]

!

o
i
~,]é_‘t.aﬂ'u'l =

Well: LJ-65-12-939--Continued =M\
Sand and hard streaks

Sand

Clay

Sand and clay streaks

Clay

Limestone

Sand and 1imestone

Clay

Sand with limestone streaks
Clay

Limestone, hard

Limestone and sand streaks
Sand '

Limestone and sand streaks
Sand

Sand and 1imestone streaks
Clay and sand streaks
Limestone and sand

Sand and clay

Sand

Well LJ-65-13-322

Owner: City of Houston, Heights,

Well No. 15A
Layne-Texas Co.

oriller:
Unrecorded
Sand

Clay

Sand

Clay

Sand

Clay

Sand

Clay
Sand and shale

Thickness Depth
(feet)

( feet)

28

48
49

71
38
11
26
32

28

35

83
132
139
210
248
259
285
317

g Y o ey - T WA v b

H
i
:
1
M
i
!
i

S
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Table 2.--Drillers' 1ogs of wells in Harris County--Continued

Well LJ-65-13-627--Continued
Shale and hard sand streaks
Sand, red and shale

Sand and shale streaks
Shale and sand

Sand and gFavel

Shale, hard and 1imestone
Sand and gravel

Shale and 1imestone

Sand

Shale, sandy

Sand

Shale and 1imestone

Sand and shale streaks
Shale and Timestone

Shale, sandy

Shale and sand streaks
Shale

Clay, sandy

Sand and.clay streaks
Sand, shale streaks and clay
Sand and shale streaks
Shale

Shale, sandy

Shale and sand streaks
Sand

Sand, shale and gravel
Sand and shale

Shale, sandy and 1imestone
Sand and shale streaks
Shale -

Clay and sand

Limestone

(feet)

9
20
12
48

17

16
13
10
15
30

24

26
50
25
12

58
19

85
29
32
K3}
16
20

228
248
260
308
315
322
339
346
362
375
385
400
430
454
480
530
585
567
572
630
649
652
658
661
665
750
179
811
842
858
878
884

Thickness Depth
(feet)

-107-

Well LJ-65-13-627--Continued
Clay, sandy .
Shale, hard and 1imestone
Clay, sandy

Clay, sticky

Sand and 1imestone

Clay, 1imestone and shale
Limestone streaks and shale
Limestone

Sand and 1imestone streaks
Shale streaks and sandy clay
Sand

Clay

Sand

Limestone

Shale, sandy and limestone
Sand

Shale, sandy and limestone
Sand and sandy shale

Sand, shale and limestone
Shale and sand streaks

Sand

a5 LJ-65513%7487 )

Houston Country Club,
Layne-Texas Co.

Owner:
priller:

Topsoil

Clay

Clay, sandy

Clay

Sand

Clay

Sand

Sand and 1ime streaks

Lime

Thickness Depth
(feet)

Well No. 2

15
16
23
65
15
62
130
14
76
40

37
10

3

68
32

25
28
32

LY)
26
48

(feet)

899

915

938
1,003
1,018
1,080
1,210
1,224
1,300
1,340
1,345
1,348
1,355 |
1,358
1,395
1,405
1,410
1,418
1,450
1,518
1,550

31
59 -
91
99
146
172-
220
225



Table 2.--Drillers’' logs of wells in Harris County--Continued

Tﬁickness Depth
(feet)

Nell LJ-65-13-748--Contifiied SM\
Sand

Lime, sticky

Sand and 1ime streaks

Shale, blue and red

Sand with 1ime and shale streaks
Lime with red shale and sand
Sand

Lime with red shale and sand
Sand and red shale

Shale, red

Sand and shale streaks

‘Sand and 1ime streaks

Sand and red shale with l1ime streaks
Sand and 1ime streaks

Lime and sand streaks

Sand

Shale, gray and blue with sand streaks
Shale, hard, red and blue

Shale, hard

Shale, sticky, brown and gray

Shale, sandy, gray and blue

Sand with lime and gray shale

Shalé, gray and sand streaks

Sand and shale

Shale

Shale and sand streaks

Shale

Shale and sand

Sand and shale streaks

Shale

(feet)

13

50
10
36
14

15
a5

Kk]
186

238
243
293
303
339
353
358
373
418
424
457
643
724
744
782
795

-108-

Well LJ-65-13-749°4H1

Owner:
Well No. 6

Driller:

Topsoil

Clay, red

Sand, white

Clay, red

Sand, white and clay

Clay, gray

Sand, white and black

Sand, white and clay

Sand and gray clay

Sand, white and black

Clay, gray

Sand and gravel

Clay, white

Sand and white clay traces

Clay and sand stringers
Sand, tan and white
Sand and clay stringers
Shale, gray

Sand, tan

Clay, tan-to-white
San&. tan

Clay, white

Sand and shale stringers
Shale, gray and brown
Sand, tan '

Shale, gray and brown
Sand, tan-to-gray

Shale and sand stringers

Al say-Texas Corp.

Thickness ODepth

(feet)

Memorial Villages Water Authority,

13
49
18
36

35
63
32
45
14
71
17
111
62
50
105
49
71
90
30
24
200
181
20
25
60
120

{feet)

15
64
82

118

125

160

223

255

300

314

385

402

513

575

625

730

779

850"

940
970
994
1,194
1,375
1,395
1,420
1,480
1,600
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Table 2.--Drillers' logs of wells in Harris County--Continued

Thickness
(feet)

Well LJ-65-20-225--Continued

Sand

Clay

Sand and rock

Clay

Sand

Clay

Sand

Shale

Sand and rock

Well- LJ-65-20-226

Owner:
51,

Driller:

Clay

Sand and clay

Clay

Sand

Clay

Sand

Sand and clay strips

Sand

Clay

Sand

Shale

Sand and shale

Sand

Shale

Sand and shale strips

Clay

Sand and rock breaks

Clay

Shale and clay

Sand

88
50
35
40
21
44
10
12

59
105
165

25

62

10

17
363

100
20
30

100

170

100

3

34

Depth
(feet)

1,265
1,315
1,350
1,390
1,411
1,455
1,465
1,477
1,484

Harris County Municipal Utility District
Well No. 2
Layne-Western Co., Inc.

-126-

Thickness
{ feet)
Well LJ-65-20-226-~Continued
Shale 33
Sand and shale 45
Sand and rock S
Shale and clay )
Shale and sand 52
Sand and rock 26
Sand and shale 38
Shale and clay 54
Sand and clay - 35
Clay 18
Well LJ-65520-3219
Owner: Cornelius Nurseries, Inc.
Driller: Raymond Water Wells
Clay, red and gray 120
Sand 95
Clay 5
Clay, red and gray . 20
Sand 30
Clay 7
Sand 13
Clay 7
Well LJ-65-20-415
Owner: Bissonnet Municipal Utility District,
Plant 2, Well No. 1
Driller: Layne-Texas Co.
Topsoil 2
Clay 6
Sand 30
élay and sdand streaks 152
shale 10%
Sand and shale streaks 78
Shale, red and gray with sand streaks 72
Sand and shale streaks 35
Shale 15

Depth
{feet)

1,526.
15711
1,576
1,580
1,632.
1,658
1,696
1,750
1,785
1,803

120
215
22
240
270
2n
2%
297

38
194
295
373
445

48V

495




Table 2.--Drillers' logs of wells in Harris County--Continued

Thickness Depth Thickness Depth

-128-

(feet) (feet) (feet) (feet)
Well LJ-65-20-625--Continued Well LJ-65-20-626--Continued
Sand 23 471 Sand - 7 83
Clay 50 521 Clay, gray 10 93
Sand 12 533 Clay, red 30 123
Shale and sand streaks 28 561 Clay, gray 78 201
Sand and clay streaks 48 609 Sand 10 211
Clay 22 631 Clay, gray 17 228
Sand 7 638 Sand 30 258
Shale 3 641 Clay, gray 20 278
Clay 6 647 Sand 15 293
Sand 3 650 Clay, gray, sandy 20 313
Clay 10 660 Sand 45 358
Sand 11 671 Clay, gray, sandy 23 381
Ctay 27 698 Clay, gray 17 398
Sand 28 T2 Sand 30 428
Shale 32 758 Clay, gray 45 4713
Sand 45 803 Sand 20 493
Shale 30 833 Clay, gray, sandy 10 503
Sand 12 845 Sandstone, hard 3 506
Shale 40  88s. Shale, gray 10 516
Sand 10" 895_.‘- Sand a5 561
" Shale 16 911i  Shale, gray 53 64
Sand 58 969_:;3 Sand 39 653
Shale 181 1,150°  Shale 18 691
Shale, sandy 45 1.;_' . Sand 12 703
Sand 35 ,mso- Shale, gray 30 733
Shale 55 1,285 Sand 3 763
Well: LJ«66~20%626e Shale 75 838
Owner: City of Houston, Sharpstown, Well No. 3A
Driller: Alsay-Texas Corp. Sand 10 843
Topsoil 3 3 Shale, gray 63 91l
Sand 35 38 Sand 38 949
Clay, light blue 20 58 Shale, gray 19 968
Clay, red 18 76 Sand 24 992




Table 2.--Drillers' logs of wells in Harris County--Continued
Thickness Depth Thickness Depth
(feet) (feet) {feet) (feet)
Well LJ-65-20-626=--Contirived Well LJ-65-20-912--Continued
Shale, gray 30 1,022 Shale, sandy 37 435
Sand 35 1,087 Sand 27 462
Shale, gray 68 1,128 Shale 9 an
Sandstone, hard ' 1 1,126 sand ' 23 494
Sand 10 1,136 Shale 12 506
Shale, blue, sandy 16 Sand 23 529
Sand 8 Shale, sandy 31 S60
Shale, gray 12 Sand and gravel 45 605
Sand 47 Shale, sandy and sand streaks 65 670
Shale, gray 28 d Sand, broken 44 714
Shale, gray, sandy 16 1,26 Shale, sandy 16 730
Sand 14 1,27 Sand and 1ime streaks 20 750
Shale, red, hard 84 ?: Shale, sandy . 10 760
Sand 43 1308  Well LI-65-21-147
’ : 4w Owner: Texaco, Inc.
Sand and shale streaks 54 41 Driller: Raymond Water Wells
Sand 66 1,524 Clay ) 50 50
Shale, gray 80 1,604 sand ' 10 60
Sand, hard © 16 1,620 Clay ' 20 80
Shale, gray 18 1,638 Sand 34 114
Well LJ-65-20-912 Clay 48 162
Owner: Southwest Harris County Municipal Utility
; District 1, Well No. 1 Sand 8 170
! Oriiler: Layne-Texas Co.
; -Sand, red and white 15 185
: Clay and sand streaks 80 80
' ) Sand 35 220
Sand 21 101
Clay, blue 30 250
Clay, sandy and sand streaks 45 146
Clay, gray 30 280
Clay, hard, sticky and sandy clay 59 205
Shale 20 300
Sand 8 213
Clay, red and gray 54 354
Clay, sandy and sand streaks 23 236 .
Sand 16 370
Sand, broken 14 250
Clay : 25 395
Sand and sandy clay 88 338 _
Sand . 15 410
Shale, sandy 7 345 .
Rock 1 411
Shale 45 390
Sand 9 420

Sand ' 8 398

-129-




Table 2.--Orillers’ logs of wells in Harris County--Continued

Well LJ-65-21-147-<Continued
Clay, blue

Sand

Clay

Well LJ-65-21-148

Owner:
Driller:

Layne-~Texas Co.
Clay, sandy

Clay

Clay, sandy

Clay

Sand and clay streaks
Sand

Sand and gravel

Clay

Sand

Clay

Sand

Lime

Sand

Lime

Sand

Lime

Sand

Shale, sandy

Clay and sand

Shale, sandy

Shale

Clay, sandy

Sand, shale and shale streaks
Shale

Sand

Shale and sandy shale

Shale, sandy

City of Houston, Southwest,

Thickness Depth

(feet)

20
28

Well No.
20
102
22
22
149
71
2
24
39
13
14

23

32
84
103
54
215
82
66
13
a1
119
32

(feet)

440
468
475

3A

Well LJ-65-21-148--Continued®
Shale

Shale.'sandy

Clay

Sand and shale streaks
Clay, sandy

Shale _

Shale and 1ime streaks
Shale

Lime

Shale, sandy

Sand and shale streaks
Shale

Sand

Shale and sand streaks
shale, sandy
Shale

Well: LI-65-21-149%

Qwner:
Driller:

Alsay-Texas Corp.
Unrecorded
Sand

Clay

.Sand

Sand and clay

Sand and clay

Sand, gravel and clay
Clay

Sand

Sand and clay

Clay, yellow

Sand

Clay

Sand

City of Houston, Southwest,

Thickness
(feet)

23
69
74

105
62
31
56
13
58
a8
1
88
20
9
10

Well No.

240
S
20
25
75
35
10
51
29
80
20
26
16
6

1,
1,
1,
1,
1,
1,
1
i,
L,
1,
1,
1,
2,
2,
2,
2,

4A

Depth
(feet)

413
482
556
565
670
732
763
819
832
890
978
989
077
097
191
201

240
245
265
299
365
400
470
521
550
630
650

676

692
698




Table 2.--Drillers' logs of wells in Harris County--Continued

Thickness Depth Thickness Depth
(feet) (feet) (feet) (feet)
Well LJ-65-21-149-~Continued Well LJ-65-21-150--Continued _
Clay 7 705 Sand and clay 4 109
Clay streaks 44 749 Clay ahd caliche streaks 8 117
; Clay 66 815 Clay, red and sand streaks 16 133
|
: Clay and sand ) 25 840 Clay, gray and caliche 10 143
| Clay and sand streaks 20 860 Sand and clay streaks - S 148
! sand and shale 61 921 Shale 15 163
: Sand and clay 127 1,048  Sand and shale streaks 5 168
Clay and sand streaks 71 1,119 Shale : 7175
Sand 44 1,163 Clay, sandy and sand 3 178
Clay 18 Gravel and sand : 3 199 '
Sand 67 Clay 5 204
Clay 30 Shale S 209
Sand 46 Sand 5 214
Clay, hard 16 Shale and clay 22 236
Clay 28 Shale streaks and caliche 3 239
Clay and sand streaks 21 Caliche 45 284
Clay 40 Sand and caliche 3 287
Sand streaks 69 Clay and shale 15 302
Clay 17 Clay 20 32_2
Well LJ-65-21-150% Sand and clay streaks 64 386
Owner: City of Houston, Southwest, Well No. 358
Driller: Layne-Texas Co. Sand, gravel and clay streaks 10 3%
Topsoil 1 1 Lime, hard : 1 397
Clay ' 9 10 Sand and fine gravel 10 407
. Sand 5 15 Sand streaks, hard with gravel and clay 7 414
i Clay, sandy clay and caliche streaks 13 28 Sand 10 424
Clay 14 42 Sand, clay and 1ime streaks 3 427
Sand 6 48 Sand streaks, hard with gravel and clay
streaks 9 436
Clay ’ 16 64
Sand streaks, fine with clay and lime 37 473
Sand 3 67
Sand, fine with clay and lime 6 479
Clay streaks and sandy clay 14 81
Clay and 1ime ’ 11 490
Sand and clay streaks 5 86
a Sand and clay streaks 6 496
ay and sandy cl 19 105
W Clay 25 521
-131-




Table 2.--Drillers' logs of wells 1n Harris County--Continued

Thickness Depth Thickness Depth

(feet) (feet) {feet) (feet)
Well LJ-65-21-150--Continued Well LJ-65-21-227--Continued
Sand and clay streaks 11 532> Sand 165 590
Clay 2 534 Clay 25 615
Sand 16 550 Sand 85 700
Clay and lime streaks 5 555 Clay 50 750
Sand. 7 562 Sand 50 800
Clay ] 567 CQlay _ 20 820
Clay and sand 2 569  sand 140 960 ;
Sand 13 sd2  Clay 30 99 :
Clay, sand and 1ime 4 588 Sand 30 1,020
: ~ b
Sand and clay streaks 7 593 Clay 70 1,090 5
Clay and 1ime streaks 2 595 Sand 70 1,160 i’
. -3 .
Sand and clay streaks 7 601 Clay _ 30 1,190 . !
Sand, clay and lime streaks 5 603 Sand ' 20 1,210 F
k]
Sand 6 613_! Clay : 130 1,340
2
Clay 8 62t Sand 15 1,355
Sand and clay streaks . 10 63!7 Clay 55 1,410
Clay 14 645 Sand 23 1,433
Well LJ-65-21-227 Well LJ-65-21-228
Owner: Harris-Galveston Coastal Subsidence Owner: Harris-Galveston Coastal Subsidence
District, Southwest, Well No. 3 : District, Southwest, Well No. 5
Driller: Layne-Western Co., Inc. Driller: Layne-Western Co., Inc.
Topsoil - 2 2 Topsoil 3 3
Clay 28 30 Clay 28 k)1
Sand 3% 65 sand 3 65
Clay 25 90 Clay 25 90
Sand 40 - 130 Sand 33 128
Clay 80 210 Clay g2 210
Sand 50 260 Sand 43 253
Clay 15 275 Well LJ-65-21-229
Owner: Harris-Galveston Coastal Subsidence
Sand 25 300 District, Southwest, Well No. 4
Driller: Layne-Western Co., Inc.
Clay - 38 338
Topsoil
Sand 77 415
Clay
Clay 10 425
Sand
-132-




Date

WELL LJ-65-12-728--Cont.

12/05/1983
01/04/1984
01/31/1984
02/28/1984
03/27/1984
04/24/1984
05/22/1984
06/19/1984
07/17/1984
08/14/1984
09/11/1984
10/10/1984
11/06/1984
12/05/1984

Water
level

144.01
146.26
145.36
144.22
145.73
145.55
145.14
145.00
146.48
145.93
146.83
145.67
144.82
147.50

WELL LJ-65-12-729
OWNER: U.S. GEOLOGICAL

SURVEY

SCREEN; 231-237 FEET
ELEVATION: 93 FEET

01/02/1980
02/05/1980
03/04/1980
04/01/1980
04/29/1980
05/27/1980
06/24/1980
07/23/1980
08/19/1980
09/16/1980
10/14/1980
11/10/1980
12/09/1980
01/06/1981
02/04/1981
03/04/1981
03/31/1981
04/29/1981
05/26/1981
06/22/1981
07/20/1981
08/18/1981
09/14/1981
10/13/1981
11/12/1981
12/09/1981
01/05/1982
02/03/1982
03/03/1982
03/3071982
04/28/1982
05/25/1982
06/22/1982
07/20/1982
08/18/1982
09/14/1982

147.09
146.54
146.17
146.25
146.49
146.73
147.26
147.02
147.45
143.90
144.52
144.72
144.58
144.67
148.97
148.34
148.64
148.98
148.55
148.66
149.33
149.76
149.40
150.44
150. 62
160.77
150.53
150. 66
150.33
150.07
150.15
150.27
150.30
150.46
152.04
152.62

Water
. Date Tevel

WELL LJ-65-12-729--Cont.

10/14/1982 152.95
11/09/1382 163.03
12/07/1982 163.47
01/04/1983 152.93
02/01/1983 151.98
03/02/1983 150.76
03/29/1983 152.54
04/26/1983 152.13
05/24/1983 151.27
06/21/1983 150.19
07/19/1983 148.66
08/17/1983 148.29
09/14/1983 163.29
10/12/1983 153.80
11/08/1983 1583.17
12/05/1983 163.17
01/04/1984 153.54
01/31/1984 153.04
02/28/1984 152.67
03/27/1984 151.88
04/24/1984 151.74
05/22/1984 1561.42
06/19/1984 151.88
07/17/1984 152.36
08/14/1984 152.05
09/11/1984 154.55
10/10/1984 153.64
11/06/1984 150.74

12/05/1984 133.69

WELL LJ-65-12-730
OWNER: CITY OF HOUSTON,
KATY-ADDICKS,
WELL NO. 11
SCREEN: 685-1,692 FEET
ELEVATION: 85 FEET

01/17/1984 334.30

WELL LJ-65-12-801
OWNER: LAKESIDE COUNTRY
CLUB, WELL NO. 2
SCREEN: 280-467 FEET
ELEVATION: 75 FEET

01/23/1980 163.99
07/03/1980 166.11
09/22/1980 172.53

01/07/1981 171.26
06/09/1981 167.18
09/02/1981 187.35
01/20/1982 179.97
09/09/1982 196.90
01/12/1983 175.82
01/17/1984 174.06
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Table 3.--Water levels in wells in Harris County--Continued

Water
Date level

WELL LJ-65-12-806
OWNER: LAKESIDE COUNTRY
CLUB, WELL NO. 3
SCREEN: 427-806 FEET
ELEVATION: 70 FEET

01/23/1980 195.58

01/07/1981 188.08
06/09/1981 188.33
09/02/1981 198.44
01/20/1382 188.56
09/09/1982 200.94
01/12/1983 189.22
01/17/1984 187.86

WELL LJ-65-12-817
OWNER: CITY OF HOUSTON,
DISTRICT 71,
WELL NO. 3
SCREEN: 597-957 FEET
ELEVATION: 80 FEET

03/31/1980 276.34
WELE=LO-65712:904%HH |

OWNER: MEMORIAL VILLAGE,

WELL NO. 1
SCREEN: 940-1,555 FEET
ELEVATION: 70 FEET

01/19/1982 405.00
02/18/1982 404.00
03/17/1982 405.00
04/22/1982 405.00
05/19/1982 412.00
03/18/1983 407.00
05/12/1983 402.00
06/22/1983 405.00
07/21/1983 407.00

08/30/1983 411.00
09/20/1983 414.00

WELEES=65-12-9172 2|
OWNER: CITY OF HOUSTON,

LAKEVIEW, WELL NO. 3

SCREEN: 333-489 FEET
ELEVATION: 72 FEET

01/24/1980 198.50
07/07/1980 202.59
09/23/1980 208.31
01/07/1981 205.29
06/10/1981 204.67




Water
Date level

WELL LJ-65-13-614

OWNER: CITY OF HOUSTON,
HEIGHTS, WELL NO. 3

SCREEN: 514-1,037 FEET

ELEVATION: 68 FEET

01/07/1980 363.75
02/20/1981 350.20
01/14/1982 355.88
01/10/1983 369.35
01/04/1984 339.60

WELL LJ-65-13-624

OWNER: CITY OF HOUSTON,
HEIGHTS, WELL NO. 17

SCREEN: 620-1,720 FEET

ELEVATION: 67 FEET

01/08/1980 421.00

WELL LJ-65-13-626

OWNER: CITY OF HOUSTON,
HEIGHTS, WELL NO. @A

SCREEN: 665-1,440 FEET

ELEVATION: 68 FEET

01/10/1983 391.00
01/10/1984 386. 00

WELL LJ-65-13-701
OWNER: CITY OF HOUSTON,
AFTON OAKS
SCREEN: 680-1,645 FEET

ELEVATION: 72 FEET

01/23/1980 390.26
01/20/1981 392.50
01/18/1982 415.50
01/31/1983 396.50
01/12/1984 369.35

NELL: £J-65513-716 B M1
OWNER: HOUSTON COUNTRY CLUB
SCREEN: 520-1,144 FEET
ELEVATION: 63 FEET

01/29/1980 372.35

07/07/1980 373.20
09/23/1980 389.82
02/10/1981 376.92
09/21/1981 391.66
01/22/1982 377.12

09/09/1982 399.18
01/12/1983 381.04
01/26/1984 378.19

Water
Date level

WELL LJ-65-13-801

OWNER: RIVER OAKS COUNTRY
CLUB, WELL NO. 2

SCREEN: 617-1,210 FEEY

ELEVATION: 52 FEET

01/30/1980 308.14
07/07/1980 318.05
09/23/1980 329.91

02/10/1981 325.41
06/10/1981 350.57
09/21/1981 344.23
01/22/1982 328.71
09/09/1982 349.22
01/12/1983 330.30
01/26/1984 327.17

WELL LJ-65-13-903

OWNER: CITY OF HOUSTON,
CENTRAL, WELL NO. 19

SCREEN: 1,160-1,960 FEET

ELEVATION: 52 FEET

01/04/1980 403.34
01/19/1982 415.28

WELL LJ-65-13-904

OWNER: CITY OF HOUSTON,
CENTRAL, WELL NO. 20

SCREEN: 1,015-1,940 FEET

ELEVATION: 46 FEET

01/08/1980 430.35
01/26/1981 410.90
01/21/1982 419.09
01/05/1983 421.75

01/09/1984 454.65

WELL LJ-65-13-905

OWNER: CITY OF HOUSTON,
CENTRAL, WELL NO. 21

SCREEN: 745-2,000 FEET

ELEVATION: 43 FEET

01/08/1980 383.80

01/26/1981 384.70
01/11/1983 388.00
01/10/1984 377.00

WELL LJ-65-13-927
OWNER: CITY OF HOUSTON,
LINCOLN POOL
DEPTH: 625 FEET
ELEVATION: 45 FEET

01/24/1980 255.18

02/21/1980 254.81
03/24/1980 252.23
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Table 3.--NWater levels in wells in Harris County--Continued

: Water

Date level
WELL LJ-65-13-927--Cont.

04/24/1980 253.98

05/23/1380 254.17
06/24/1980 253.06
07/24/1980 260.05

08/22/1980 258.20
09/24/1980 266.57
10/24/1980 265.13
11/24/1980 266.84
12/23/1980 265.43
01/23/1981 260.90
02/24/1981 262.33
03/24/1981 259. 62
04/24/1981 260.55
05/22/1981 259.38
06/24/1981 261.07
07/24/1981 261.85
08/24/1981 263.02
09/24/1981 266.81
10/23/1981 267.75
12/01/1981 260.28
12/23/1981 257.15
01/22/1982 259.38
02/24/1982 258.56
03/24/1982 259.13
04/23/1982 259.16
05/24/1982 259.42
06/24/1982 260.75
07/23/1982 269.13
08/23/1982 274.42
09/24/1982 278.66

10/22/1982 274.98
11/24/1982 266.18

12/22/1982 259.87
01/24/1983 253.71
02/24/1983 250.07
03/24/1983 246.81

04/22/1983 247.44
05/23/1983 249.01
06/24/1983 254.31
07/22/1983 256.88
08/24/1983 254.13
09/23/1983 248.97
10/24/1983 245.@
11/25/1983 243.00
12/22/1983 239.11

WELL LJ-65-13-944

OWNER: CITY OF HOUSTON,
CENTRAL, WELL NO. 22

SCREEN: 700-1,630 FEET

ELEVATION: 32 FEET

01/07/1980 370.28

01/26/1981 392.17
01/21/1982 415.37
01/11/1983 401.70
01/09/1984 402.00




Table 3.--Water levels in wells in Harris County--Continued

WELL NO. 2
SCREEN: 660-1,265 FEET
ELEVATION: 79 FEET

WELL' LJ=65~20-304 ;| M1\
OWNER: CITY OF HOUSTON,

SOUTHWEST, WELL NO. 11

Water : Water Water
Date level Date Level Date 1evel
WELL LJ-65-20-111--Cont. WELL LJ-65-20-225 WELL LJ-65-20~307; ' M\
OWNER: CITY OF HOUSTON, OWNER: CITY OF HOUSTON,
01/20/1983 183.68 0ISTRICT 71, DISTRICT 34,
01/19/1984 184.99 WELL NO. 1 WELL NO. 2
SCREEN: 1,054-1,350 FEET SCREEN: 624-881 FEET
ELEVATION: 80 FEET ELEVATION: 74 FEET
WELL LJ-65-20-203 :
OWNER: E.W. ANDRAU 03/31/1980 356.02 01/28/1980 327.49
SCREEN: 177-693 FEET 09/15/1981 385.30 06/26/1980 336.34
ELEVATION: 81 FEET 01/29/1982 382.09 09/09/1980 346.10
09/22/1982 386.97 09/18/1980 360.18
03/07/1980 169.95 01/18/1983 382.06 02/10/1981 343.79
09/09/1980 182.13 01/26/1984 368.18 U6/16/1981 364.38
09/18/1980 197.85 09/03/1981 334.74
06/16/1981 202.711 01/28/1982 333.53
09/25/1981 207.89 WELL LJ~66-20-3017 (+1 09/15/1982 370.45
01/29/1982 204.98 OWNER: CITY OF HOUSTON, 0171971983 338.62
09/15/1982 215,53 SOUTHWEST, WELL NO. 6 01/19/1984 341.26
09/22/1982 213.88 SCREEN: 548-1,360 FEET
01/20/1983 205.74 ELEVATION: 71 FEET o
01/19/1984 206.65 NELLEL-65=2030% ZH
01/14/1980 386.00 OWNER: CITY OF HOUSTON,
01/14/1981 394.00 DISTRICT 52,
" WELL LJ-65-20-210 01/15/1982 398.00 WELL NO. 1
OWNER: CITY OF HOUSTON, SCREEN: 586-896 FEET
WALNUT BEND L ELEVATION: 75 FEET
SCREEN: 334-455 FEET WELL LJ~65-20430Z ‘M1
ELEVATION: 78 FEET OWNER: CITY OF HOUSTON, 01/28/1980 . 321.26
SOUTHWEST, WELL NO. 7 02/10/1981 331.77
01/28/1980 198.06 SCREEN: 490-1,440 FEET 01/28/1982 334.11
02/18/1981 211.57 ELEVATION: 71 FEET 01/18/1983 332.98
01/29/1982 216.17 01/19/1984 335.13
01/20/1983 219.23 01/14/1980 355.00
01/19/1984 222.52 01/14/1981 372.00
01/08/1982 390.36 WELE:;LJ265-20-3197 \M\
01/28/1983 406.08 . OWNER: CITY OF HOUSTON,
WELL LJ-65-20-216 01/06/1984 396.94 DISTRICT 54,
OWNER: CITY OF HOUSTON, WELL NO. 2
LAKESIDE FOREST SCREEN: 630-1,370 FEET
SCREEN: 870-1,300 FEET WELL: L)<68-20-303F (+t| ELEVATION: 72 FEET
ELEVATION: 79 FEET OWNER: CITY OF HOUSTON,
SOUTHWEST, WELL NO. 8 01/28/1980 391.25
01/28/1980 348.12 , SCREEN: 560-1,445 FEET 01/16/1981 405.23
02/18/1981 365.50 ELEVATION: 73 FEET 01/19/1982 422.42
01/29/1982 367.83 : 01/26/1983 428.03
01/18/1983 369.72 01/14/1980 337.25 02/03/1984 391.92
01/19/1984 371.46 01/16/1981 344.85 :
01/08/1982 352.01  {
01/31/1983 348.96 WEFL )565220-322+ ZM\
WELL LJ-65-20-218 01/06/1984 346.20 OWNER: CITY OF HOUSTON,
OWNER: CITY OF HOUSTON, WINDSWEPT,
WALNUT BEND, WELL NO. 1

SCREEN: 658-1,520 FEET
ELEVATION: 75 FEET

SCREEN: 755-1,552 FEET 01/28/1980 366.49
01/28/1980 305.40 ELEVATION: 74 FEET 02/18/1981 379.00
.02/10/1981 327.94 : 01/19/1983 394.26
01/29/1982 328.25 01/15/1980 379.00 02/13/1984 387.81
01/18/1983 330.17 01/14/1981 390.00 .
01/15/1982 396.00

01/19/1984 332.59
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Water
Date level

WELL LJ-65-20-405
OWNER: CITY OF HOUSTON,
' BELLAIRE-BRAYS,
WELL NO. 1
SCREEN: 640-1,620 FEET

ELEVATION: 8@ FEET

02/20/1980 280.71
01/06/1981 298.52
01/06/1982 290.70
01/21/1983 294.67
02/01/1984 299.12

WELL LJ-65-20-407
OWNER: CITY OF HOUSTON,
BELLAIRE-BRAYS,
WELL NO. 4
SCREEN: 618-1,634 FEET
ELEVATION: 85 FEET

02/20/1980 295.56
01/06/1981 288.39
01/04/1982 282.31
01/21/1983 284.59
02/01/1984 293.62

WELL LJ-65-20-408
OWNER: CITY OF HOUSTON,
BELLAIRE-BRAYS,

: WELL NO. 5
SCREEN: 639-1,583 FEET

ELEVATION: 85 FEET

02/20/1980 316.40
01/06/1981 316.18
01/21/1983 319.10
02/03/1984 328.72

WELL LJ-65-20-409
OWNER: CITY OF HOUSTON,
BELLAIRE -BRAYS,
WELL NO. 3
SCREEN: 609-1,551 FEET
ELEVATION: 75 FEET

02/20/1980 275.13

01/06/1981 292.25
01/06/1982 292.70
01/21/1983 295.67

02/03/1984 303.52

WELL LJ-65-20-507¢ 4V

OWNER: WESTNOOD COUNTRY CLUB

SCREEN: 895-1,044 FEET
ELEVATION: 71 FEET

01/26/1982 263.50
02/18/1982 267.50
03/17/1982 265.50

Water
Date Level

WELL LJ-65-20-507--Cont.

04/22/1982 262.50
05/19/1982 275.50
06/17/1982 270.00
07/21/1982 278.00
09/20/1982 288.00
12/22/1982 265.00
01/11/1983 272.00
03/03/1983 270.00
03/17/1983 263.00
05/12/1983 264.00
06/22/1983 269.00
07/21/1983 271.00
08/30/1983 274.00
09/20/1983 278.00
10/21/1983 273.00
11/09/1983 270.00

WELL LJ-65-20-513
OWNER: CITY OF HOUSTON,
BELLAIRE-BRAYS,
WELL NO. 2
SCREEN: 649-1,631 FEET
ELEVATION: 75 FEET

02/20/1980 297.09
01/06/1981 310.86
01/04/1982 307.19
01/21/1983 309.10
02/01/1984 320.16
WELEAUS85-2056025 Z M\

OWNER: CITY OF HOUSTON,

SHARPSTOWN, WELL NO. 1

SCREEN: 595-950 FEET
ELEVATION: 70 FEET

01/14/1980 308.50

06/26/1980 305.50
09/18/1980 326.50
02/13/1981 314.50
09/18/1981 -  330.50
01/28/1982 316.50

09/15/1982 333.50
01/19/1983 318.50

01/26/1984 316.00

WELL LJ«65520-60372 M\
OWNER: CITY OF HOUSTON,

SHARPSTOWN, WELL NO. 2

SCREEN: 584-989 FEET -
ELEVATION: 76 FEET

01/14/1980 303.80
02/13/1981 310.09
01/28/1982 312.68
09/22/1982 317.43
01/19/1983 314.05
01/26/1984 311.92
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Water
Date level

WELL LJ-65-20-608 "2ttt
OWNER: CITY OF HOUSTON,

SHARPSTOWN, WELL NO. 3

SCREEN: 605-1,520 FEET
ELEVATION: 70 FEET

01/14/1980 305.27
01/07/1981 316.94

WELL LJ-65-20-614"ZH\
OWNER: CITY OF HOUSTON,
SHARPSTOWN, WELL NO.
SCREEN: 579-1,495 FEET
ELEVATION: 76 FEET

01/14/1980 327.19
01/07/1981 337.20
01/19/1982 347.82
01/26/1983 351.23
02/03/1984 361.70

WELL: LJ56520-61 % 4 M\
OWNER: CITY OF HOUSTON, -
BRAEBURN VALLEY,
WELL NO. !
SCREEN: 490-70C -~ =T
ELEVATION: 68 F. =

02/05/1980 257.45
06/26/1980 265.00
09/25/1980 274.13
01/08/1981 276.64
06/15/1981 286.63
09/18/1981 291.70
01/28/1982 290.46
09/17/1982 299.38
01/17/1983 290.29
01/26/1984 288.11

WELL 1J-65-20-618 4\
OWNER: CITY OF HOUSTON,
BRAEBURN VALLEY,
WELL NO. 2
SCREEN: 885-1,325 FEET
ELEVATION: 70 FEET

02/20/1980 318.00
02/12/1981 328.60
09/25/1981 341.11
01/28/198: 336.74
09/15/1982 353.66
01/17/1983 338.85
01/26/1984 335.50



Water
Date level

WELL LJ-65-20-619:%
OWNER: CITY OF HOUSTON,
BRAESWO0D, WELL NO. 1
SCREEN: 690-1,755 FEET
ELEVATION: 60 FEET

02/07/1980 323.87
01/07/1981 350.82
01/07/1982 339.41
01/05/1983 346.26

WELL LJ-65-20-908
OWNER: CITY OF HOUSTON,
BRAEBURN WEST
SCREEN: 627-908 FEET
ELEVATION: 73 FEET

02/05/1980 273.79
06/26/1980 276.76
01/08/1981 288.60
06/16/1981 302.15
09/02/1981 335.23
01/28/1982 332.10
09/15/1982 343.86
01/17/1983 329.94
01/26/1984 327.74

WELL LJ-65-20-910
OWNER: CITY OF HOUSTON,
SIMS BAYOU,
WELL NO. 5
SCREEN: 610-1,188 FEET
ELEVATION: 70 FEET

01/29/1980 271.25

01/12/1981 283.45
01/19/1982 301.66
01/07/1983 302.42
01/17/1984 302.25

WELL LJ-65-20-911
OWNER: CITY OF HOUSTON,
SIMS BAYOU,
WELL NO. 4
SCREEN: 645-1,185 FEET
ELEVATION: 70 FEET

01/29/1980 273.72
01/12/1981 283.89
01/19/1982 303.72
01/07/1983 302.53
01/16/1984 300.11

WELL LJ-65-21-1023M\
OWNER: CITY OF HOUSTON,
SOUTHWEST, WELL NO. 2
SCREEN: 657-1,473 FEET
ELEVATION: 64 FEET

01/22/1981 415.72

Water

Date . Level
WELL LJ-65-21-102-~Cont.

01/11/1982 427.717

WELL LJ-65-21-104 ZM1
OWNER: CITY OF HOUSTON,
SOUTHWEST, WELL NO. 4
SCREEN: 692-1,490 FEET
ELEVATION: 66 FEET

01/14/1980 381.00

WELL LJ-65-21-143 4AH\
OWNER: CITY OF HOUSTON,

SOUTHWEST, WELL NO. 1A
SCREEN: 716-1,492 FEET
ELEVATION: 64 FEET

01/15/1980 402.94
01/16/1981 414.18
01/11/1982 436.04
01/25/1983 405.54
01/05/1984 382.59

WELL LJ-65-21-1445 Zr\
OWNER: CITY OF HOUSTON,
SOUTHWEST, WELL NO. §-
SCREEN: 652-1,380 FEET
ELEVATION: 69 FEET

01/15/1980 398.00

© 01/16/1981 416.00
01/11/1982 428.11
01/28/1983 397.14
01/06/1984 397.94

WELL LJ-65-21-149 ZM|
OWNER: CITY OF HOUSTON,

SOUTHWEST, WELL NO. 4A
SCREEN: 690-1,498 FEET
ELEVATION: 69 FEET

01/09/1984 407.00

MELL: LJ-65-21-150: ZM\

OWNER: CITY OF HOUSTON, -
SOUTHWEST, WELL NO. 3SB

SCREEN: 330-631 FEET

ELEVATION: 64 FEET

01/16/1984 339.00
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Water
Date level

WELL LJ-65-21-201

OWNER: CITY OF HOUSTON,
SOUTHWEST, WELL NO. 9

SCREEN: 554-1,031 F

ELEVATION: 63 FEET

01/14/1980 311.84

01/16/1981 317.48
01/u8/1982 329.52
01/24/1983 321.26
01/05/1984 311.95

WELL LJ-65-21-226

OWNER: HARRIS-GALVESTON
COASTAL SUBSIDENCE
OISTRICT, SOUTHWEST,
WELL NO. 1

SCREEN: 2,316-2,336 FEET

ELEVATION: 64 FEET

02/13/1980 308.28
02/21/1980 299.70
03/12/1980 303.10
04/10/1980 304.77
05/06/1980 305.07
05/28/1980 305.16
06/24/1980 303.89
07/23/1980 304.10
08/19/1980 305.42
09/16/1980 301.45
10/14/1980 300.97
11/10/1980 297.47
12/09/1980 295.37
01/06/1981 294.91
02/05/1981 294.30
03/05/1981 301.65
03/31/1981 304.35
04/28/1981 302.43
05/26/1981 302.71
06/22/1981 303.06
07/20/1981 310.08
08/18/1981 310.44
09/15/1981 310.72
10/13/1981 311.32
11/13/1981 313.23
12/08/1981 313.68
01/06/1982 312.61
02/02/1982 312.85
03/03/1982 313.14
03/30/1982 313.42
04/28/1982 313.88
05/25/1982 313.94
06/22/1982 313.92
07/20/1982 314.05
08/17/1982 314,57
09/14/1982 315.39
10/14/1982 315.94
11/09/1982 317.02
12/07/1982 317.56
01/04/1983 318.48
02/01/1983 318.62
03/02/1983 318.47




Table 3.--Water levels in wells in Harris County--Continued

Water . . Water . Water
Date level Date Level Date . level
WELL LJ=65-21'=40274M\ WELL LJ-65-21-503 WELL LJ-65-21-703--Cont.
OWNER: CITY OF BELLAIRE, : OWNER: CITY OF HOUSTON,

WELL NO. 3 LINKWOOD, WELL NO..1 01/03/1983 137.93
SCREEN: 1,200-1,570 FEET SCREEN: 770-1,840 FEET 01/05/1984 136.58
ELEVATION: 59 FEET ELEVATION: 52 FEET
01/31/1980 397 01/10/1980 337 WELL LJ-65-21-707

01/23/1981° 335 OWNER: CITY OF HOUSTON,

01/15/1982 341 WESTBURY, WELL NO. 3
WELL LJ-65-21-403 01/04/1983 344 SCREEN: 653-1,765 FEET
OWNER: CITY OF HOUSTON, 01/04/1984 342 ELEVATION: 66 FEET

MEYERLAND, WELL NO. 1
SCREEN: 710-1,770 FEET ) . 01/25/1980 304.84
ELEVATION: 56 FEET WELL LJ-65-21-504 01/07/1981 329.56

OWNER: CITY OF HOUSTON, 01/03/1983 351.62
01/25/1980 324 : LINKWOOD, WELL NO. 2
01/07/1981 311 SCREEN: 735-2,260 FEET .
01/07/1982 372 ELEVATION: 52 FEET WELL LJ-65-21-708
01/05/1983 368 | _ OWNER: CITY OF HOUSTON,
01/10/1980 369.03 SIMS BAYOU,
01/16/1981 373.52 WELL NO. 3
WELL LJ-65-21-404 01/07/1982 368.70 SCREEN: 632-1,180 FEET
OWNER: CITY OF HOUSTON, . 01/04/1983 376.18 ELEVATION: 65 FEET
. MEYERLAND, WELL NO. 22 01/04/1984 372.91
SCREEN: 618-1,198 FEET 01/30/1980 279.70
ELEVATION: 61 FEET 01/12/1981 286.05

: WELL LJ-65-21-507 01/19/1982 306.82
01/25/1980 268 OWNER: CITY OF HOUSTON, 01/07/1983 309.29
01/07/1981 320.04 WILLOW MEADONWS 01/16/1984 307.93
01/04/1982 315.93 SCREEN: 557-799 FEET
01/05/1983 318.77 ELEVATION: 60 FEET
01/06/1984 316.14 WELL LJ-65-21-709

06/26/1980 271.50 OWNER: CITY OF HOUSTON,
09/25/1980 289.02 SIMS BAYOU,
WELL LJ-65-21-413 ’ 02/12/1981 291.10 WELL NO. 2
OWNER: CITY OF BELLAIRE, 06/15/1981 299.01 SCREEN: 644-1,169 FEET

WELL NO. 1 09/18/1981 305.54 ELEVATION: 65 FEET
SCREEN: 651-708 FEET 01/25/1982 304.83
ELEVATION: 59 FEET 09/17/1982 308.52 01/30/1980 280.87

01/17/1983 302.11 01/12/1981 293.82
01/14/1980 298.49 - 01/26/1984 298.86 01/19/1982 310.66
06/26/1980 300.09 01/04/1983 312.17
09/18/1980 315.04 : 01/16/1964 311.04
02/12/1981 298.30 WELL LJ-65-21-509
06/16/1981 300.93 OWNER: CITY OF HOUSTON,
09/18/1981 316.26 LINKWOOD, WELL NO. 3 WELL LJ-65-21-802
01/22/1982 299.42 SCREEN: 725-1,860 FEET . OWNER: HOUSTON LIGHTING
09/15/1982 321.17 ELEVATION: 51 FEET ’ AND POWER CO.,
01/18/1983 300.38 . HIRAM CLARK,
01/26/1984 298.89 01/14/1980 351.71 WELL NO. 2
01/16/1981 358.95 SCREEN: 895-1,263 FEET
01/19/1982 - 356 ELEVATION: 67 FEET
WELL: EJ<65-21sA a4 | 01/04/1983 360.04
OWNER: CITY OF HOUSTON, 01/04/1984 3587.27 01/03/1980 339

BRAESWO0D, WELL NO. 2 01/25/1980 334
SCREEN: 620-1,735 FEET 09/29/1980 358
ELEVATION: 66 FEET WELL LJ-65-21-703 11/12/1980 351

OWNER: CITY OF HOUSTON, ’ 12/08/1980 359

02/07/1980 342.29 . WESTBURY 01/12/1981 351
01/07/1981 330.88 DEPTH: 271 FEET 02/10/1981 346
01/07/1982 355.83 ELEVATION: 66 FEET 03/05/1981 347
01/05/1983 349.60 04/03/1981 349
01/05/1984 343.26 01/25/1980 139.05 05/04/1981 351
09/17/1980 152.17 06/15/1981 351

07/28/1981 352
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RECORD OF COMMUNICATION

e Y TR Ao

TYPE: Outgoing Phone Call DATE: 5-12-92 TIME: 8:50 p.m.

TO: Mike Montgomery FROM: Kevin Jaynes 7<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>